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A Visit to the 
USSR A movable-point frog is tested at 


Shcherbinka. Such switches are 
used in Soviet main lines traversed 


Shcherbinka ig ome oo 
Rail Test Loop 


Fred N. Houser 


Shcherbinka, the Soviet Union’s equivalent of the U.S. 
Department of Transportation test center in Pueblo, 
Colorado, will soon be receiving its first visitors to the 
USSR Second International Exhibition of Rail Transport. 
Preparations for the big show were most evident during a 
recent visit to this long-established railroad laboratory 
facility some 30 km (18.6 miles) south of Moscow. Roads 
and walkways were being repaved; older shop buildings 
were being spruced up as exhibit halls for the cars, loco- 
motives, and track machines that would soon be rolling 
in; and one brand new building was nearing completion. 
Some 150 rail organizations of the socialist nations and 
several from western Europe and the United States are 
participating. 

Unlike Pueblo, where everything has been built in this 
decade or is not yet completed, Shcherbinka has an estab- 
lished look that makes that one newly constructed exhibi- 
tion building stand out. It seems quite unarguable that in 
all the world Shcherbinka is the oldest of loop-track rail- 
road testing installations. 


The author is manager of the Railroad Research Information 
Service of the Transportation Research Board. He is a former 
editor of Railway Locomotives and Cars and mechanical editor 
of Railway Age, in which this article originally appeared. We re- 
print it with the permission of the author and of Railway Age. 
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The 6-km (3.7-mile) outer ring, a perfectly circular and 
perfectly level track of 956-m (3136-ft) radius that pro- 
vides absolutely uniform resistance for locomotive testing, 
was completed in 1932 and has been used continually 


since then along with several of the laboratory and shop 
buildings. Today there are also two slightly shorter inner 


rings that have tangent inserts and grades to make possi- 
ble other types of tests. 


1 F.N. Houser (left), manager of 
TRB’s Railroad Research Informa- 
tion Service, with A. Domatov, chief 
of car design, Soviet Ministry of 
Railway Transport. 


2 Three test tracks are all electrified. 
A class VL80 electric locomotive is 
currently pulling a 9000-Mg train 

600 km (373 miles) each night in 
testing track structures. 


The Facility for Accelerated Service Testing (FAST) 
track at Pueblo does not endow the United States with 
even a ‘number two"’ status in loop-test-track evolution. 
In the era of Communist compatibility of the late 1950s, 
Soviet rail experts worked with their counterparts to es- 
tablish a facility like Shcherbinka in the People’s Re- 
public of China outside Peking. In 1964 a test track dif- 
fering in some respects was built in the Czechoslovak 
Socialist Republic at Vellim, near Prague. Even the 
Soviet locomotive-building plants at Novocherkassk 
and Lyudinov now have circular experimental tracks. 
Shcherbinka does not, however, have the roller rigs that 
Pueblo has that permit the performance of dynamic 
tests on stationary cars and locomotives. 

There is a laboratory with a wheel-rail rig that per- 
mits testing of the dynamics of an individual wheel set 
and another that makes possible per-wheel weighing of 
rolling stock. In all there are a couple of dozen special- 
ized laboratories in the test track area where investiga- 
tions precede or supplement the running tests carried 
out on the closed loops. The assignment of most of 
these laboratories is to resolve problems to permit in- 
creases in the efficiency, reliability, or service life of 
rolling stock and track components. 

Among these installations is one for electric rolling 
stock; not only components, but also complete new loco- 
motives and cars may be appraised. Thyristors and diodes 
for traction circuits, commutatorless traction motors, 
and electrical coupling of the axles of ac locomotives 
have all been investigated. A related facility works on 
catenary and pantograph problems, checking wear of 
contact wire, effectiveness of insulators, and methods 
of minimizing oscillations in the overhead system. 

Because all three of the test loops are also com- 
pletely electrified, laboratory work can readily be 
moved out for field evaluation under closely controlled 
conditions. The power supply facilities at Shcherbinka 
are capable of energizing the catenary system with 3000 
or 6000 V dc or 25 000 V ac. So far, the Pueblo transit 
test track has been equipped with third rail and catenary 
for transit car testing; plans are being made for a main- 
line type of electrification of the railroad test tracks. 
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Although more than half of Russian freight traffic 
(which totals nearly 2.9 Eg:km or 2 trillion ton-miles— 
half of all rail freight movement in the world) moves be- 
hind electric locomotives, Shcherbinka continues to work 
on problems of self-powered locomotives. Today this 
means diesels and gas turbines rather than steam, as it did 
in 1932. A diesel engine laboratory and spectrographic 
test station (for fuel and lubricating oil analysis) work on 
prime-mover development and on engine diagnostics. 
There is also a special facility for development of electric 
traction gear for these locomotives. Other laboratories 
test disk brakes and brake shoes, roller bearings, and car- 
body structures. There is equipment for dynamic and 
static testing of track components. 

A quarter century ago the need for controlled field in- 
vestigation of track structures and track components led 
the Ministry of Railway Transport to construct two addi- 
tional loops inside the original test track, neither of which 
is completely circular or level. The primary objective 
was testing of rail, an area in which U.S. railroaders have 
been taking a long, hard look at advanced Soviet technol- 
ogy. Between 1960 and 1970, for instance, 100 experi- 
mental batches of rail involving various alloys and differ- 


ent heat treatments underwent service tests at Shcherbinka. 


Concrete-slab track, concrete crossties, different types of 
rail fasteners, and panel track are among the other struc- 
tural variations that are installed on two inner loops and 
on a 1.5-km (1-mile) tangent track that has been added 
to Shcherbinka’s facilities. Projected now is a special 
track for bridge-structure tests. One visiting U.S. dele- 
gation observed that, were the Shcherbinka facility to be 
started again from scratch, it would probably be built in 
the form of a figure eight, rather than loops, to introduce 
reverse curvature into the testing situation. There are, 


At Shcherbinka, the structures of the 
test track of the inner loop include 
concrete crossties (left) and concrete- 
slab track (right), just ahead of the 
locomotive. 


however, tracks that allow trains and locomotives to be 
reversed. 

The railroads of Russia are the only ones (with rela- 
tively few exceptions) on which freight operations cor- 
respond closely with those conducted in North America 
in terms of distances, train speeds, axle loadings, and 
train weights. Because there is so much potential trans- 
ferable technology, the U.S.-USSR Agreement for Co- 
operation in Transportation, signed on June 19, 1973, 
was almost inevitable. Since then, there have been sev- 
eral visits by delegations from each nation to the rail 
facilities of the other, usually concentrating on a few 
specific issues. The first of the 1977 Soviet visits to the 
United States is scheduled for July and will zero in on 
rolling-stock and motive-power problems. 

It was in the course of adding information about 
Soviet railway technology to the computerized files 
of the FRA-sponsored Railroad Research Information 
Service at the National Academy of Sciences that | 
came to appreciate the scope of Russian railroad re- 
search and the role Shcherbinka plays in the concerted 
effort. (RRIS has also participated in the transfer of 
American railroad information on a number of topics 
to the USSR Ministry of Railway Transport.) 

Although my trip to Moscow (and earlier to Lenin- 
grad and Tallinn, in the Estonian Republic of the USSR) 
was strictly unofficial and as a tourist to museums and 
historical and cultural landmarks, the Ministry of Rail- 
way Transport made it possible to visit Shcherbinka. 

When one sees there a 9O00-Mg (10 000-ton) test 
train pulled by a two-unit 6320-kW electric locomotive 
under a 25 000-V ac catenary (the technology proposed 
for extension of the Northeast Corridor electrification), 
which runs over 64.5-kg/m (130-Ib/yd) rail on track 
structures using concrete crossties, wooden crossties, 
and concrete-slab segments, one can appreciate the 
close correspondence not only with Pueblo’s FAST 
track but also with U.S. main-line operations—or what 
they could be. At 70 km/h (43.5 mph), the test train 
operates 600 km (373 miles) daily, putting 1.1 Tg (1.2 
million tons) over the track and generating hundreds of 
millions of megagram-kilometers per year. 

When one rides regular Soviet trains, one comes to 
appreciate the density of traffic and the high design and 
maintenance standards that must be observed to ensure 
the unimpeded movement of half the world’s rail freight 
traffic (and a great volume of passengers) over somewhat 
less than half the route-kilometers that exist in the 
United States. Shcherbinka has a major role in develop- 
ing the design and maintenance standards that become 
mandatory for the 26 regional railway administrations. 
The regional groups must then do the maintenance and 
run the trains that handle more than 60 percent of all 
Russia’s freight movement. One measure of the effi- 
ciency with which the rail mode performs this role is 
the minimum number of people required on freight 
trains. There may be a lot to compare with the United 
States, but nowhere in Russia did the author see a ca- 
boose! 


Sea-Bus 
Unjams 
Vancouver's 
Traffic 


One of the Vancouver Sea-Bus ferries 
crosses Burrard Inlet; the Vancouver 
skyline is in the background. The 
ferries are double-ended catamarans 
and have a service speed of more than 
24 km/h (13 nautical mph). 
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An innovative high-speed ferry system that links the city 
of Vancouver to the residential area of North Vancouver 
3.2 km (2 miles) to the north across Burrard Inlet is tak- 
ing motorists off the previously jammed city streets and 
freeing commuter buses to work in other sections of the 
metropolitan area. 

Ferries are nothing new to the Canadian city on the 
shores of the Pacific Ocean, but there has been a gap of 
2 decades since the last conventional ferry went out of 
business in the 1950s, a victim of the burgeoning highway 
network that included two major bridges across the nar- 
rows of the inlet. Traffic continued to grow as more 
people moved to North Vancouver. Finally, when con- 
gestion became a serious problem, the first significant ef- 
fort was made to develop a coordinated transit program 
as an alternative to additional automobile facilities. In 
1967, a set of exclusive bus lanes was instituted, reputedly 
the first such arrangement in Canada, to enable buses to 
bypass congestion. This was highly successful; peak-hour 
ridership in the first 5-year period climbed from 2000 to 
3000. 

This successful project showed that Canadian con- 
sumers would use public conveyances if the services were 
attractive. Following a strong and continuing outcry 
against the building of a third bridge, local officials took 
another look at buses. It was evident that an alternative 
had to be found because of the delays being imposed on 
the buses by lengthening bridge queues and because of the 
limited amount of street and sidewalk space for the grow- 
ing number of buses and their patrons. The solution? de- 
velopment of Sea-Bus, a waterborne rapid transit system 
that, by reinstating the ferry link that had been discon- 
tinued in 1958, would provide the capacity to handle an 
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important amount of current travel, plus additional ca- 
pacity for future growth. 

The term ‘‘waterborne rapid transit system’’ is not ad- 
vertising hyperbole. The design of the vessels and ter- 
minals follows rapid transit principles in order that pas- 
sengers may board and alight quickly. The ferries, which 
are in effect floating subway cars, have six sets of double 
doors on each side. The terminals feature side loading in 
accordance with current rapid transit practice. The new 
system can unload 400 people and load another 400 
within a total of 90 s, as against 10 to 15 min with con- 
ventional ferries. 

Two other innovations in the Burrard Inlet ferry sys- 
tem are the first of their kind in Canada. The first is a 
closed-circuit television security system, and the second 
is an automatic self-service fare system. The fare system 
issues a piece of paper similar to a bus transfer, but with 
the amount paid inscribed, and provides passengers with 
a ferry trip and a free connecting ride on the bus. 

Vancouver officials estimate that the ferry service, 
coupled with traffic management techniques such as 
staggered work hours, will postpone indefinitely the need 
to build a new rail rapid transit crossing, or rail plus auto- 
mobile crossing, which was budgeted at $200 million in 
1971. An added benefit is that, because the ferries are 
faster than the bus for many North Vancouver residents, 
a certain number of transit vehicles have been reassigned 
to improve local bus services and provide additional 
bridge services where needed. 

Innovations of the Burrard Inlet ferry system are not 
confined to hardware. The relation of the waterborne 
system with the bus system and the planned development 
of the entire Vancouver transportation pattern have been 
carefully thought out. The integrated bus and ferry tran- 
sit services for both the city and the District of North 
Vancouver were planned by a tripartite group consisting 
of the British Columbia Hydro, the Municipal Affairs 
and Housing Department, and the Greater Vancouver Re- 
gional District. 

Says Hugh A. Curtis, the Minister of Municipal Affairs 
and Housing, ‘While the establishment of the feeder ser- 
vices to the ferry involved no particular difficulty, the 
changeover from bus to ferry where the latter was more 
appropriate had to be carefully handled. The standard 
practice in cases in which new rapid transit facilities are 
opened is to eliminate competing bus routes immediately 
and to route all buses into the rail station. The approach 
selected in connection with the Burrard Inlet ferry system, 
however, is to gently ‘wean’ existing bus patrons onto the 
ferry ina staged program and to offer both systems for 
those places where analysis showed either service to be 
attractive. That way, people’s travel arrangements are 
not subjected to a jarring change, and special travel needs 
that may not be well-served by the ferry-based system can 
be identified and relevant bus service retained.” 

Curtis pointed out that doing things this way would 
likely result in some unnecessary duplication initially and 
attendant higher costs and lower load factors on each sys- 
tem, but he felt that resident satisfaction would be 


greater and that the plan would result in a more useful 
and efficient transit system in the long run. 

A carefully structured approach was followed in the 
creation of the service plan. At the conceptual level, two 
“‘nolar’’ cases were designed to reflect two extremes: (a) 
no buses across the bridges from the ferry’s prime market 
area and (b) a fully duplicated system in which the ferry 
service and related feeder buses were overlaid on the ex- 
isting unchanged bus system. A route plan lying between 
these two extremes was selected for implementation. 

The changes in the bus system were planned to take 
place in at least two stages, both tied to ferry stages. The 
first stage, which took effect when the ferry went into 
service on June 17, featured a day-long quarter-hourly 
weekday water service (half-hourly service on evenings 
and weekends) and reductions to the peak-hour bus ser- 
vice to North Vancouver. The second principal stage will 
increase the ferry service to a 10-min peak frequency and 
end all unnecessary bus and ferry trunk duplication. 

Hugh Curtis says, ‘The ferry system is not intended to 
miraculously clear the bridges of automobiles the first 
year it operates or, indeed, ever. Like all transport in- 
vestments involving a major infrastructure expenditure, 
be it an airport or a bridge, it is designed with many 
years’ growth in mind. Indeed, the expensive part of 
the ferry infrastructure (the terminals) is not likely to 
be fully used before the end of the century, when the 
full system capacity of eight boats will be in service.” 

Based on the one-way trip, present projections for 
1 year after service start-up are for 7500 passengers to 
be carried on a typical weekday, at a peak-period fre- 
quency of 10 min. This represents about one-seventh 
of the ultimate system capacity. About 21 000 people 
now cross the inlet by bus each weekday. 

During the 2-h peak period, the ferry can transport 
1500 people, the equivalent of 1000 automobiles carry- 
ing 1.5 travelers each (the present actual figure for Van- 
couver automobile traffic). 

Vancouver residents had a chance to remember what 
traffic was like before the ferry opened when a wildcat 
strike shut down the Sea-Bus service for a day in Septem- 
ber. Said the Vancouver Province and Sentinel news- 
paper, ‘The stoppage hit 4000 rush-hour commuters 
[and] caused traffic chaos as extra travelers took to the 
road. B. C. Hydro, operator of the harbor ferry system, 
moved in extra buses to run an emergency shuttle ser- 
vice, but they too were caught up in heavy traffic jams.” 


Durability and 
Maintenance of 
ime-Stabilized Bases 


A motor grader mixes lime with the 
dry base material in the construction 
of an access road at Fort Sam Hous- 
ton, Texas, in 1951. (Photo courtesy 
of Fourth Army Headquarters.) 


Conrad M. Kelley 


| recently made a detailed field study in the Southwest of 
numerous lime-stabilized military roads that have been in 
service for 25 years or longer. The main objectives were 
to determine the durability of lime stabilization, to ascer- 
tain the extent of maintenance during the period, and to 
develop guidelines for using lime stabilization in modern 
pavement design. 

In highway construction today, the problems of re- 
duced budgets, inflation, material shortages, and energy 
have brought recycling of pavements to the forefront. 
Yet, in the late 1940s and early 1950s recycling was used 
extensively by the Fourth Army Engineers in rebuilding 
more than 160 km (100 miles) of roads and streets at 
military bases in its five-state command. | was directly 
involved in the program, having been in charge of the 
Army materials laboratory at Fort Sam Houston, where 
we developed design recommendations. 

At that time the road system at the southwest military 
bases was in dire need of repair—no small wonder since 
many of the roads were built during World War II, often 
on an emergency basis and with inexperienced personnel 
using marginal base materials and minimal pavement de- 
sign. To rebuild all of the failed roads with new materials 
was beyond the military budget, so our laboratory inves- 
tigated the feasibility of stabilizing the existing materials, 
a process that was then in its infancy. 

Stabilizers studied included portland cement, asphalt, 
asphalt emulsion, and hydrated lime, the latter being a 
newcomer. During field investigations of the failed roads, 


The author retired in 1976 after serving as highway engineer for 
the National Lime Association for 21 years. He is a charter mem- 
ber of the TRB Committee on Lime Stabilization, which most 
recently authored TRB Circular 180, State of the Art: Lime 
Stabilization. 


we determined that the instability was largely due to 
highly plastic clay, either being present in the original 
aggregate base material or having been pumped up by 
traffic from the underlying clay subgrade or both. Since 
laboratory tests indicated that hydrated lime was partic- 
ularly effective with these highly plastic materials (plas- 
ticity indexes of 12 to 50+), we designed most of the 
renovation projects with lime (a few with the combina- 
tion of lime and portland cement). 

In stabilizing clay, lime performs two basic functions: 
(a) flocculation-agglomeration, which reduces the plas- 
ticity index and makes the soil workable and (b) cemen- 
tation, which is a slow reaction that occurs after com- 
paction and increases the soil strength and stability 
many times. The latter reaction helps create a firm 
working table during construction but, even more im- 
portant, provides for durability and low maintenance 
during the life of the pavement. 

The construction procedure used by the Fourth 
Army Engineers was relatively simple, consisting of 
the following steps: 


1. Scarify existing distressed pavement to a depth 
of 15 to 20 cm (6 to 8 in) and pulverize old asphalt sur- 
facing so that it can be incorporated in the reworked 
base course; 

2. Spread hydrated lime, either bulk or bags, using 
3 to 4 percent lime by weight; 

3. Mix lime and aggregate, adding water as needed 
and using disk harrow, grader, or rotary mixer (windrow 
mixing with grader was popular then); 

4. Compact layer at optimum moisture content, 
usually with light pneumatic rollers in thin lifts; 

5. Moist cure for 4 to 7 d; and 

6. Apply single or double asphalt surface treatment 
for 4 to 5cm (1.5 to 2 in) of hot-mixed asphaltic con- 
crete for major arteries] . 


This method proved to be low cost since in-place ag- 
gregate materials were used, thus eliminating excavation 
and wastage, and only small percentages of lime were re- 
quired. The typical lime stabilization cost was 30¢/m2 
(35¢/yd2) for a 15-cm (6-in) stabilized layer, compared 
to 63¢/m2 (75¢/yd2) for excavating and replacing with 
specification flexible base material. According to Fuller 
and Dabney (1), the Fourth Army Engineers saved more 
than $300 000 in initial cost on road projects constructed 
from 1948 to 1951 at eight army installations. In retro- 
spect, it isremarkable that the Roads and Railroads Branch 
was able to carry out so many lime projects, considering 
that lime stabilization was in its infancy; only the Texas 
Highway Department used it to any extent. In essence 
we were pioneers, having little experience to draw on. 

That recycling-via-lime stabilization paid off in the long 
run is indicated from recent investigations of the old 
roads and by interviews with personnel familiar with 
road performance and maintenance. Projects visited were 
located at Fort Sam Houston and Fort Hood in Texas, 
Fort Chaffee in Arkansas, Fort Polk in Louisiana, and 


Fort Sill in Oklahoma. The following are brief comments 
on selected typical projects. 


Fort Sam Houston 


Zinn Road was the first lime project. Two blocks long, 
it was stabilized in 1948 with a 15-cm (6-in) reworked 
gravel base and single asphalt surface treatment. Several 
years later it was overlaid with 4 cm (1.5 in) of hot- 
mixed asphalt. When the road was recently widened, un- 
treated base material was used, and some edge failure 
has developed. The road is still in service, however, and 
the original stabilized section has required little mainte- 
nance in 28 years. 

The laundry parking area was stabilized in 1949 and 
is still in service. V. O. Fritze, retired post engineer, con- 
siders this to be the most impressive lime project on the 
post. It has required no maintenance, although some 
transverse and longitudinal cracks have developed. 

The W. W. White and Nursery roads were rebuilt in 
1951 with 10-cm (4-in) stone subbase, 10-cm (4-in) 
lime-stabilized gravel base, and double surface treatment. 
The roads were well traveled, are still in good condition, 
and require little maintenance. 

The depot area roads were stabilized with 2 percent 
lime and 6 percent portland cement; the lime was mixed 
with the existing clay gravel first to make the soil binder 
friable for subsequent mixing with cement. The roads 
originally had single surface treatment and later received 
a 4-cm (1.5-in) hot-mixed overlay. The roads still give 
good service and carry heavy truck traffic. Some longi- 
tudinal and transverse cracking has developed, but this 
is characteristic of well-cemented base material. 


Fort Chaffee 


From 1949 to 1953 about 40 km (25 miles) of roads 
were renovated by using lime stabilization to depths of 
15 to 20 cm (6 to 8 in). Since then, the post was deac- 
tivated several times so that for about 16 to 18 years 
the stabilized roads were on standby and no maintenance 
was performed. In spite of the latter circumstance (which 
can be damaging), they are still in good condition and 
have required only minimal repair and spotty resealing. 
However, part of the Third Avenue project did fail in 
1975, soon after the post was reactivated to accommodate 
Viet Nam refugees. Failure was due to heavy rainfall pen- 


1 Avibratory roller compacts a 
lime-treated base at Fort Hood, 
Texas. This road was built 20 years 
ago and is still giving good service. 

2 Fort Sam Houston, Texas, home 
of the Army Materials Laboratory 
where design recommendations for 
army roads and streets were pre- 
pared. 


3 Spreading lime on a street at Fort 
Polk, Louisiana, in 1951, before mix- 
ing it into the base. 
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etrating the numerous shrinkage cracks developed during 
the 1965 to 1975 deactivation period. That led to sub- 
grade failure of the underlying clay. Had the road been 
sealed before the refugee traffic, the distress probably 
would not have developed. Well-cemented samples of 
lime-stabilized base taken from the distressed area broke 
at 11.7 and 12.5 MPa (1690 and 1820 Ib/in2), which is 
more than 30 times stronger than the original gravel; the 
material resembled lean concrete. The distressed section 
was ultimately rebuilt by using a 15-cm (6-in) lime- 
stabilized subgrade, 7.5-cm (3-in) stone subbase, 7.5- 
cm (3-in) black base, and double surface. 


Fort Sill, Oklahoma 


In 1949 the Fourth Army Engineers built one of the 
earliest lime-stabilized roads in Oklahoma—a 10-km 
(6-mile) section of North Boundary Range Road in 
which 15-cm (6-in) reworked base was incorporated. 
During the past 28 years the road has been sealed twice, 
but no repair work has been required. A small bare spot 
appeared near a bridge end, where the asphalt stripped, 
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but the exposed base showed no erosion. The appearance 
was like lean concrete. 

Similar good performance was exhibited on 3 km (1.84 
miles) of Meer’s Road, stabilized in 1949, and on 3.2 km 
(2 miles) of Tower 2 Range Road, built in 1962. The 
latter has been used for heavy military traffic, including 
M60 tanks that weigh 48 Mg (53 tons). A similar 1962 
project on 3.2 km (2 miles) of North Boundary Range 
Road showed some edge raveling, but that was due to 
the big tanks riding on the shoulders. 

It is interesting to note that at Fort Sill the stabilized 
roads have maintained good grade alignment and uniform 
cross sections, whereas adjacent unstabilized roads have 
dips and bumps and nonuniform cross sections. There is 
also a marked difference in ridability detected at 48 km/h 
(30 mph). 


Fort Polk, Louisiana 


The first lime-stabilized road was built at Fort Polk in 
1951 ona 5-km (3-mile) section of Texas Avenue con- 
necting North and South Polk streets. Two percent lime 
and 6 percent portland cement was used in reworking the 
existing asphalt surfaced road to a depth of 23 cm (9 in). 
A year later engineers carried out a major program in 
which 265 000 m? (317 000 yd?) of lime was used to 
stabilize various roads, streets, and parking areas. Then, 
in 1958 117 000 m2 (140 000 yd?) of tank hard stands 
and motor pool areas were lime stabilized, largely for ac- 
commodating 41-Mg (45-ton) tanks (2). Three sections 
were designed totaling 41 to 51 cm (16 to 20 in) in thick- 
ness, depending on subgrade condition. In all sections a 
15-cm (6-in) stabilized base was included, for which im- 
ported clay gravel was used, and in one section the clay 
subgrade was stabilized to a 15-cm (6-in) depth. 

In all Fort Polk projects (1951 to 1958) double sur- 
face treatments were placed. In 1965 the hard stand 
areas were overlaid with 4 cm (1.5 in) of hot-mixed as- 
phalt. To date, all stabilized areas have performed with 
a minimal patching, except a 671-m (2200-ft) cut sec- 
tion of Texas Avenue built with lime-cement stabiliza- 
tion. That section developed shrinkage cracks allowing 
surface water to penetrate the clay subgrade, which 
failed. That section was rebuilt when 11.3 km (7 miles) 
of Texas Avenue were overlaid with 10 cm (4 in) hot- 
mixed asphalt to accommodate M60 tanks and M88 re- 
covery vehicles. The subgrade problem in the distressed 
section was corrected by lime stabilizing to a 15-cm (6- 
in) depth and then placing a 30-cm (12-in) gravel sub- 
base, 15-cm (6-in) cement-treated base, and 9-cm (3.5- 
in) hot-mixed asphalt surface. 

Field tests performed on Texas Avenue before re- 
paving revealed that the stabilized base had a California 
bearing ratio (CBR) of 139+ (reflecting the limit of field- 
testing equipment), whereas the subgrade CBR varied 
from 2 to 30. A sample of the original lime-cement 
stabilized base was recently tested, and it broke at 12.5 
MPa (1820 Ib/in2), nearly three times the strength at- 
tained in 1952. 


Fort Hood, Texas 


The first lime project at Fort Hood was built in 1953. 
In 1958, 80 km (50 miles) of range roads were built on 
which a 10 to 15-cm (4 to 6-in) lime-treated, shell- 
aggregate base material was placed on existing open sur- 
face gravel or stone roads; the surfacing was a double as- 
phalt treatment. One project, Old Copperas Road, was 
sealed in 1963, overlaid with 4 cm (1.5 in) of hot-mixed 
asphalt in 1965, resealed in 1973, and overlaid again in 
1976. The road carries heavy traffic and is in excellent 
condition. 

Old Georgetown Road was similarly maintained, ex- 
cept that it received no overlay in 1976; it is also in ex- 
cellent condition. Post engineers consider this to be re- 
markable since good maintenance practice requires a 
seal every 5 years and an overlay every 8 years; yet, this 
road was not overlaid in 11 years and is still performing 
well. 

West Range Road was also sealed and overlaid twice 
and was reported to carry as much heavy traffic as many 
primary roads in the Texas highway system. It is also in 
excellent condition. 


Conclusion 


Field investigations in the Southwest of old military 
roads and streets as old as 28 years indicate clearly that 
lime-stabilized bases are durable. The stabilized roads, 
built from recycled asphalt-surfaced pavements, are 
still in satisfactory to excellent condition, even though 
many were underdesigned according to current standards. 
Maintenance has been minimal. 

The Fourth Army Engineers proved that recycling 
pavements by means of lime stabilization is a feasible, 
low-cost technique, in both initial and ultimate costs. 
Highway engineers can learn from the pioneering work 
of the Fourth Army Engineers in recycling pavements 
and thereby save taxpayers millions of dollars in the re- 
building of the vast highway network. 
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TRB BEGINS 
SPECIAL PROJECT 


Transportation Technology 


Support for 


Developing Countries 


On October 1 the Transportation Research Board began 
a 3-year special project under the sponsorship of the U.S. 
Agency for International Development (AID) to enhance 
rural transportation in developing countries by providing 
improved access to existing information on the plan- 
ning, design, construction, and maintenance of low- 
volume roads. With advice and guidance from a project 
steering committee, information products will be defined, 
produced, and transmitted through a network of corre- 
spondents in developing countries. Broad goals for the 
ultimate impact of the project work are to promote ef- 
fective use of existing information in the economic devel- 
opment of transportation infrastructure and thereby to 
enhance other aspects of rural development throughout 
the world. 

In addition to the packaging and distribution of tech- 
nical information, the project plans provide for personal 
interactions with users through field visits, conferences 
in the United States and abroad, and other forms of com- 
munication. Through this article the Transportation Re- 
search Board aims to create widespread knowledge of the 
project plans and to invite the cooperation of all who 
concur in the project’s goals and objectives. 


Background 
The development of agriculture, the distribution of food, 


the provision of health services, and the access to infor- 


mation through educational services and other forms of 
communication in rural regions of developing countries 
all heavily depend on transport facilities. Although rail 
and water facilities may play important roles in certain 
areas, a dominant and universal need is for road systems 
that provide an assured and yet relatively inexpensive 
means for the movement of people and goods. The bulk 
of this need is for low-volume roads that generally carry 
only 5 to 10 vehicles a day and that seldom carry as 
many as 100 vehicles a day. 

The planning, design, construction, and maintenance 
of low-volume roads for rural regions of developing coun- 
tries can be greatly enhanced with respect to economics, 
quality, and performance by the use of low-volume road 
technology that is available in many parts of the world. 
Much of this technology has been produced during the 
developmental phases of what are now the more devel- 
oped countries, and some is continually produced in both 
the less and the more developed countries. Some of the 
technology has been documented in papers, articles, and 
reports that have been written by experts in the field. 
But much of the technology is undocumented and exists 
mainly in the minds of those who have developed and 
applied the technology through necessity. In either case, 
existing knowledge about low-volume road technology is 
widely dispersed geographically, is quite varied in the 
language and the form of its existence, and Is not readily 
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available for application to the needs of developing coun- 
tries. 

Throughout its long history of more than 50 years, 
the Transportation Research Board has provided a meet- 
ing ground for transportation technologists; it has devel- 
oped techniques and resources for generating, compiling, 
and disseminating technical information in response to 
both the specific and the general needs of the road re- 
search community. These TRB methods and resources 
can also be used to provide improved access to appro- 
priate technology for low-volume roads in developing 
countries. Although TRB activities are largely aimed at 
advancing present high levels of transportation technol- 
ogy, the products of many past TRB efforts and an in- 
creasing number of current TRB products are appropriate 
to low-volume road technology, which is now receiving a 
resurgence of interest. . 

The documented output of TRB since 1922 exists in 
the form of several thousand papers, proceedings, and 
reports. All have been abstracted and indexed for retro- 
spective searches in the files of the Highway Research |n- 
formation Service (HRIS). Thus it is possible to identify, 
collect, and compile TRB publications that are relevant 
to low-volume road technology. The HRIS files also con- 
tain more than 50 O00 references to non-T RB publica- 
tions; many of those references will undoubtedly lead to 
appropriate information on low-volume roads. Since 
HRIS is the U.S. node for the International Road Re- 
search Documentation (IRRD) network of the Organiza- 
tion for Economic Cooperation and Development 
(OECD), HRIS has access to road research information 
that has been produced during the past 10 years in many 
countries of the world. 

Selected IRRD references to current publications that 
are relevant to the needs of developing countries are pub- 
lished on a regular basis by the U.K. Transport and Road 
Research Laboratory and by the French Central Labora- 
tory for Roads and Bridges. The main purpose of those 
IRRD publications is to provide developing countries 
with a current awareness of newly generated technical in- 
formation for the whole scope of road transport. 

Through cooperation with the International Road 
Federation (IRF), HRIS also maintains current files of 
ongoing road research activities that have been identified 
by IRF and IRRD in Central America, South America, 
Africa, western Europe, eastern Europe, the Middle East, 
southeast Asia, Australia, and Japan. These records of 
ongoing activities are an important resource for determin- 
ing what is now being done, in both the less developed 
and the more developed countries, toward identifying 
and solving problems related to low-volume roads. Com- 
plete listings of road research projects in more than 70 
countries of the world are available in the annual |RF 
publication, World Survey of Research and Development 
on Roads and Road Transport. 

Many TRB committees work in subject areas that re- 
late to low-volume road technology, and a special task 
force functions to study the need for expanded TRB ac- 
tivity on the design and construction of low-volume 


roads. In June 1975, that task force organized and con- 
ducted the First International Conference on Low- 
Volume Roads. The proceedings contain nearly 40 
papers. 

In 1968 the National Cooperative Highway Research 
Program (NCHRP), which is administered by TRB, es- 
tablished a continuing project for synthesizing existing 
information on various aspects of highway practice 
(NCHRP Project 20-5). 

The advisory committee for that project selects each 
year a number of topics for which existing information 
should be synthesized. For each selected topic, a panel 
of experts is appointed to identify the topic scope, to 
identify potential information resources, and to review 
the synthesis work that is performed by TRB staff and 
consultants. The procedures and results have proved to 
be most effective; the experience gained is readily trans- 
ferable to any topic for which existing knowledge is to 
be synthesized. 

In this new project, TRB will strive to bring its inter- 
ests, concerns, experience, and resources to bear on the 
needs and wants of developing countries for transporta- 
tion technology support. 


Project Elements 
The project may be described in terms of six elements 
(Figure 1). Principal participants in the project work are 


USER COMMUNITY 


Correspondence Network 


INTERACTION MECHANISMS 


Conferences 
Colloquiums 
Field visits 
Feedback forms 
News media 


PROJECT-RELATED 


ACTIVITIES 


Within TRB 
Outside TRB 


INFORMATION PRODUCTS 


Compendiums 
Syntheses 
Proceedings 


PROJECT STAFF 


Product production and 
transmittal 

Network development 

Interactions with users 

Interactions with related 
activities 


PROJECT STEERING COMMITTEE 


User delineations 
Product definitions 
Resources identification 


Coordination with related activities 
Interactions with users 
Project overview 


the project steering committee, the project staff, and the 
user community on whose behalf the project has been 
implemented. A fourth element is the set of project- 
related activities, both within and outside of TRB, with 
which liaison and coordination will be maintained. The 
fifth element is composed of information products that 
flow regularly from the project to the user community. 
The final element is a set of mechanisms that provide for 
interactions between the user community and other ele- 
ments of the project. 

Major functions of the steering committee are to as- 
sist in the definition of users and their needs, the defini- 
tion of information products that match user needs, and 
in the identification of informational and human re- 
sources for development of the information products. 
Through its membership the committee provides liaison 
with project-related activities and provides guidance for 
interactions with users. In general the steering commit- 
tee gives overview advice and direction for all aspects of 
the project work. 

The project staff has responsibility for the production 
and transmittal of information products, the develop- 
ment of a correspondence network throughout the user 
community, the management of interaction mechanisms, 
and direct interactions with users. The staff provides as- 
sistance to the steering committee and may take initia- 
tives for coordination with project-related activities. 

Project-related activities within TRB include the work 
of several committees in the Technical Activities Division, 
especially that of the Task Force on Low-Volume Roads. 
The project also relates closely to the work of NCHRP 
Project 20-5 and to the information services provided by 
HRIS. Project-related activity outside of TRB includes 
recent and planned efforts of AID, International Bank 
for Reconstruction and Development, OECD Road Re- 
search Program, IRF, and the Federal Highway Adminis- 
tration. 

Three types of information products are planned: 
monthly compendiums of technical information on rela- 
tively narrow topics, semiannual syntheses of informa- 
tion on somewhat broader subjects, and proceedings of 
conferences that are totally or partially supported by 
project personnel. Further detail for these information 
products is given in a subsequent section of this article. 

Five types of mechanisms are planned for interactions 
with the user community. Newsletters and subsequent 
issues of Transportation Research News will be used to 
keep users informed of the project plans, activities, and 
outputs. Feedback forms that are transmitted with the 
information products will give users the opportunity to 
say how the products are beneficial and how they may 
be improved. The Second International Conference on 
Low-Volume Roads, to be held in Ames, lowa, August 
20-23, 1979, will be partially sponsored by the project 
and will provide for participation from developing coun- 
tries. A follow-on international conference in a yet un- 
named developing country is envisioned for 1980. Proj- 
ect staff will visit key organizations in developing coun- 
tries on a semiannual basis to acquire first-hand sugges- 


tions and feedback for the project work, to assist those 
visited in specific technical problems, and to respond to 
requests for assistance in organizing and conducting in- 
country conferences. Finally, interactions will be pro- 
vided by annual colloquiums of students from develop- 
ing countries who are enrolled in transportation curricula 
at U.S. universities. These colloquiums are expected to 
take the form of workshops that precede the TRB Annual 
Meetings. 

The user community will be characterized in terms of 
regions, countries, organizations within countries, and in- 
dividuals within organizations. Within that hierarchy an 
effort will be made to establish a correspondence network 
that is analogous to the existing network of TRB repre- 
sentatives throughout the United States. Each correspon- 
dent will receive the project newsletters and information 
projects, will have responsibility for providing local ac- 
cess to the information received, and will provide feed- 
back on how to increase the value and impact of the proj- 
ect work. Correspondents will also be contact points for 
field visits and conferences with project staff. At present 
it is estimated that the correspondent network will in- 
clude at least 500 representatives of key organizations in 
developing countries. 


Information Products 

Specification of subjects that are to be addressed by the 
information products is a function of the steering com- 
mittee. The general subject scope for the project is ex- 
pected to include four major aspects of low-volume roads 
and bridges: planning and design, materials and construc- 
tion, maintenance and upgrading, and administration and 
management. 

Within these general areas, 36 relatively narrow topics 
will be selected for the preparation of monthly compen- 
diums. General criteria for the selection of a compendium 
topic are that 


1. The topic represent an information need for a sig- 
nificant sector of the user community, 

2. The information be usable to produce tangible 
benefits within the user community, and 

3. The information exist in documented form that 
can be readily assembled. 


Topics to be considered might include low-cost stream 
crossings, inexpensive soil modification with local mate- 
rials, and geometric design of unsurfaced roads. 

Each compendium will have four parts: (a) a bibliog- 
raphy of useful and important publications on the topic, 
(b) a directory of organizations and individuals that have 
knowledge and experience in the topic area, (c) full-text 
photocopies of the most useful publications listed in the 
bibliography, and (d) an overview of the compendium 
contents and the needs that can be served by the informa- 
tion provided. The compendium overviews will be pre- 
pared by the project principal; the remaining parts of 
each compendium will be acquired and assembled by 
TRB information service staff. 
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The second type of information product will be for 
those topics that meet the first two criteria for selection, 
but for which existing information is largely undocu- 
mented. Synthesis topics will likely be broader than 
compendium topics, and a particular synthesis topic may 
touch on several compendium topics. For such topics 
consultants will be employed to interview those whose 
experience and expertise can best illuminate the topic 
and to write a synthesis of the information thus acquired. 
Several high-priority topics are expected to fall in the 
synthesis category; plans are to produce the syntheses 
semiannually. 

Conference proceedings represent the third type of 
information that will emanate from the project. These 
products will include authored papers and discussion 
summaries from international workshops, in-country con- 
ferences, and other meetings that may be held during the 
course of the project. 

In summary, the 3-year project aims to produce and 
distribute between 40 and 50 publications that cover 
much of what is known about low-volume roads. 


Steering Committee 

The project steering committee is composed of experts 
who have knowledge of the physical and social charac- 
teristics of developing countries, knowledge of the needs 
of developing countries for transportation, knowledge of 
existing transportation technology, and experience in its 
use. Although the selection and appointment of commit- 
tee members are not yet complete, names of prospective 
members are listed below. A number of those listed will 


serve as liaison representatives for organizations whose 
activities are closely related to the work of this project. 
Several of the prospective members are also members of 
the TRB Special Task Force on Low-Volume Roads. 


L. Bergstrahl, Roy Jorgenson Associates 

_ W. Bronez, U.S. Department of Transportation 

. A. Edmonds, International Labor Organization, 
Geneva 

G. Harral, International Bank for Reconstruction 
and Development 

W. G. Harrington, Linn County, lowa 

R. G. Hicks, Oregon State University 

W. R. Hudson, University of Texas 

L. H. Irwin, Cornell University 

W. C. LaBaugh, Daniel, Mann, Johnson, and 
Mendenhall 

M. B. Larson, Illinois Department of Transportation 
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. J. Morin, Lyon Associates 
H. Oglesby, Stanford University 
. Pelzner, U.S. Forest Service 
. W. Ring, Federal Highway Administration 
C. Sullivan, University of California, Berkeley 
P. Thormann, U.S. Agency for International 
Development 
W. G. Wilson, International Road Federation 
L. D. Yoder, Purdue University 
J. P. Zedalis, U.S. Agency for International 
Development 


The initial meeting of the steering committee will be 
held December 1, 1977. The second meeting will be held 
in January 1978 during the Fifty-seventh Annual Meeting 
of the Transportation Research Board. Initial informa- 
tion products are expected to be defined at those meet- 
ings, and distribution of the products is expected to be- 
gin in late spring of 1978. 


Project Staff 

The project will be under the direction of Paul Irick, as- 
sistant director of the Transportation Research Board for 
special technical activities. Lloyd Crowther, formerly 
with Hamilton Engineering Associates in Nashua, New 
Hampshire, will be the project engineer. Crowther is a 
professional civil engineer with highway experience in 
east Asia, South America, and Africa. H. Stanley Schofer. 
of the Transportation Research Board information ser- 
vice staff will provide support for the information product 
operations. Liaison with other internal activities will be 
provided by J. W. Guinnee for TRB Technical Activities 
Division, T. L. Copas for NCHRP, and Victor Rabino- 
witch for the Commission on International Relations, 
National Research Council. 


America’s Highways: The Story 
of Highway Development in the United States 


A massive and attractive history and reference book pub- 
lished recently by the Federal Highway Administration 
tells the story of the country’s highway development from 
colonial days, through the expansion westward, and ulti- 
mately to today’s federal-aid highway program in which 
the state and federal governments have worked coopera- 
tively and effectively for more than 60 years. It docu- 
ments earlier decisions and experiences that were avail- 
able only in scattered writings or were known only to 
those officials directly involved in the development of 
the program. 

The first part of the book covers the economic and 
social needs that led to enactment of the various pieces 
of legislation up to the time of the landmark Federal- 
Aid Highway Act of 1956, and its companion, the High- 
way Revenue Act of 1956. The second part deals with 
program administration, planning and research, design, 
construction, and maintenance of highways and bridges, 
both foreign and domestic, and with the Federal High- 
way Administration’s overlapping responsibilities with 
other federal, state, and local governments and agencies. 

The book has been written for a widely diversified 
audience: for the student working on a paper On trans- 
portation or on the operation of a government agency; 
for civil engineers needing an overview of highway de- 
velopment; for ecologists, economists, and sociologists 
concerned with the effects of highways; for those in the 
highway industry who are interested in the material and 
industrial effects on highways; and for those among the 
public who wish to know more about how and why the 
highway system developed. 

Details of the availability of America’s Highways, 
which costs $17.00 a copy, may be obtained from the 
Federal Highway Administration, Public Affairs Depart- 
ment, 400 Seventh Street, S.W., Washington, D.C. 


Librarians and Information Specialists of 
State Transportation Agencies Form Group 


The Transportation Division of the Special Libraries 
Association established the Committee on Transporta- 
tion Library and Information Services in State Govern- 
ment at its June annual meeting. The committee hopes 
to provide a forum for state transportation agency li- 
brary and information specialists and to serve as a ve- 
hicle for the expression of common concerns regarding 
the development of national transportation information 
services and the flow of information within and among 
state agencies and other transportation organizations. 

The group’s first projects will be to identify existing 
state transportation libraries and information centers 
and to survey them to learn the range of services each 
provides. 

Further information on the committee or on the 
Transportation Division of the Special Libraries Associ- 
ation may be obtained from the committee chairman, 
Jerome C. Baldwin, librarian, Minnesota Department 
of Transportation, Transportation Building, St. Paul 
55155, 612-296-2385. 


United States Citizens Band Association 


The United States Citizens Band Association 
(USCBA) has claimed affiliation with the Trans- 
portation Research Board in promotional mate- 
rial distributed by USCBA to applicants for fed- 
eral CB licenses. We wish to inform readers of 
Transportation Research News that no such affil- 
iation exists between USCBA and TRB. 
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Papers for Transportation Research Record 
May Be Submitted Anytime 


Most readers of the Transportation Research News are 
aware that August 10 each year is the deadline for papers 
for the Annual Meeting the following January, but many 
may not know that papers for the Transportation Re- 
search Record may be submitted at any time without 
reference to any meeting. Specifications in the brochure, 
Information for Authors, applies in this case as well. 
Such papers, if favorably reviewed, must compete for 
publication space with papers from the Annual Meeting 
and other meetings. Papers accepted are normally in- 
cluded in the next Transportation Research Record 
covering related subject matter. 


PLANNING AND ADMINISTRATION 


Handicapped Persons Rate Problems 
of Urban Transportation in Portland 


“Buses are too jerky.” 

‘| can never get a seat.”’ 

“There’s never any shelter at the bus stops.” 

“It's too far to the bus stop.” 

“There are too few handrails on the buses, and the 
ones that are there are in the wrong place.”’ 

According to a survey of handicapped persons in Port- 
land, Oregon, the key to improving service for the trans- 
portation handicapped appears to be door-to-door service; 
fixed-route service is a problem for many, regardless of 
additional features, including wheelchair lifts and ramps. 
Taxi service appears to be as acceptable as a door-to- 
door bus that has special features, including lifts and 
ramps. 

The survey was conducted by the Tri-County Metro- 
politan Transportation District to gather data to be used 
in a service and methods demonstration project sponsored 
by the Urban Mass Transportation Administration. The 
project will test particular systems of providing transpor- 
tation services to handicapped and elderly people. UMTA 
has released the findings of the preliminary survey, citing 
them as being ‘‘one of the most comprehensive sets of 
data In existence on this subject covering functional ca- 
pabilities, health problems, demographic descriptions, and 
attitudinal information.” 

Portland, the largest city in Oregon, has an uncom- 
monly high percentage of population over 65 years of 
age—14 percent. Nationally about 10 percent of the pop- 
ulation is 65 or over. 

The survey found that 5.75 percent of Portland citi- 
zens are transportation handicapped; 3.2 percent are 
severely handicapped, and 2.55 percent are moderately 
handicapped. 

Handicap incidence increases dramatically with age. 


The incidence among people 65 and over is 27.5 percent. 
The incidence between males and females is generally 
comparable except that in the over-65 age bracket fe- 
males show a much higher incidence rate. 

Of the severely transportation handicapped, about 
67 percent are elderly, 67 percent are female, 60 per- 
cent have annual household incomes of less than $5000, 
25 percent live alone, 50 percent live in households with 
one or more cars, 25 percent are licensed to drive, 55 per- 
cent always or usually have automobile transportation 
available, 7 percent work, and 2 percent are looking for 
a job. 

Arthritis is the commonest health problem among the 
transportation handicapped, followed in order of preva- 
lence by orthopedic problems, visual impairment, heart 
ailments, and strokes. About half use some form of aids 
ranging from a cane to a wheelchair. 

Although able-bodied elderly people make about 1.4 
one-way, nonwalking trips per day, the moderately handi- 
capped make only 1.2 trips and the severely handicapped 
make 0.8 trips. (The national average is 2.2 trips per day 
for the general public.) More than three-fourths of all 
trips are made by automobile in which the handicapped 
person is either the driver or the passenger. Naturally, 
the severely handicapped ride oftener as passengers (51 
percent) than do the moderately handicapped (32 per- 
cent). 

About a fifth of the moderately handicapped and a 
tenth of the severely handicapped say they use the pres- 
ent bus system. There is a disproportionate use of buses 
and taxis by those in lower income groups. 

About half of the trips are less than 10 min in length. 
Shopping trips and social-recreational trips are the most 
common, followed by personal and business trips, visits 
to doctors, hospitals, and dentists, and trips to work. 

The report was prepared by Crain and Associates of 
Menlo Park, California, for the Transportation Systems 
Center of the U.S. Department of Transportation. 


Subscription Commuter Bus Service 
Flourishing in Southern California 


A routine transportation pooling arrangement that began 
in 1968, when a California aerospace company transferred 
its facilities to a location 64 km (40 miles) away, has 
grown into a prosperous profit-making private bus service 
making 700 OOO passenger trips annually in a fleet of con- 
ventional buses and minibuses that travel more than 

3 700 000 km (2 300 000 miles) and that average 90 
percent occupancy. 

When McDonnell Douglas Astronautics Company moved 
many of its employees from Santa Monica to Huntington 
Beach, most of these workers were faced with the alterna- 
tive of moving their households or driving from 65 to 95 
km (40 to 60 miles) daily each way. A group of 45 em- 
ployees decided to explore possibilities of chartering a 
commuter bus on a regular basis. 


The first few years of operation were marked bya 
series of negotiations with charter bus companies and 
a lengthy hearing before the Public Utilities Commission. 
By 1973 the group incorporated as the Southern Califor- 
nia Commuter Bus Service, Inc., (COM-BUS) under the 
laws of the state of California as a passenger stage cor- 
poration. Protests by the Southern California Rapid 
Transit District against the proposed commuter bus 
service within Orange County and Los Angeles County 
resulted in a public hearing, but the Public Utilities 
Commission decided in favor of COM-BUS. In 1973 
the subscription commuter bus service reached its pres- 
ent level of 47 daily routes. 

As the number of routes and ridership expanded, 
COM-BUS administrative and management systems de- 
veloped as a result of daily experiment rather than de- 
sign. COM-BUS management experimented with differ- 
ent approaches to route determination, scheduling, and 
service rules. 

The group found that the most effective way to in- 
form passengers about decisions made by COM-BUS 
management after passenger input is verbally by bus 
captains. The bus captains ride free, in exchange for 
their services, which in addition to imparting informa- 
tion include collecting fares, enforcing rules, and coor- 
dinating appropriate vehicles and schedules for their 
particular routes. 

Because COM-BUS operates heavily with volunteers, 
costs are kept low. Contributing to COM-BUS expenses 
are two full-time clerical workers, fees paid to area co- 
ordinators (the intermediate management level between 
COM-BUS executives and the bus captains), and other 
miscellaneous expenses such as printing. 

According to COM-BUS management, during 1976 
the average yearly cost was 1.985¢/passenger-km 
(3.194¢/passenger-mile) and 1.786¢/capacity-km 
(2.875¢/capacity-mile). 

The COM-BUS service area is located in Ventura, 
Los Angeles, and Orange counties and covers more than 
463 km2 (1200 miles2). The area is heavily populated, 
ranging from 1400 people/km?2 (3700 people/mile?) in 
the San Fernando Valley to 2900/km2 (7600/mile2) in 
central and west Los Angeles. The most common mode 
of commuter transportation in the service area is the 
single-occupant private automobile; between 85.9 and 
92.5 percent use automobiles to get to and from work. 
Although the greater Los Angeles basin maintains a 
large network of public transportation services, rapid 
transit for the public in the service area is not an accept- 
able alternative for the passengers traveling the COM-BUS 
routes because of extended travel times and the incon- 
venience of numerous transfers. 

COM-BUS provides daily work-trip collection, line- 
haul, and distribution service on a schedule whose travel 
times are competitive with the private automobile. Ap- 
proximately 5 percent of COM-BUS commuters are 
picked up at their homes in the morning; 70 percent 
park and ride within 3 km (2 miles) of their residences; 
and 25 percent gather at central pickup points immedi- 


ately before the initiation of express service. The sys- 
tem aims for the boarding of the largest number of 
passengers just before the line-haul portion of the trip 
and the disembarkment of the largest portion at the 
first work destination. 

The large buses, which have seating capacities of 38 
to 47 passengers, are chartered from local companies, 
but the eight minibuses are owned outright by COM- 
BUS. The small buses are used to fulfill short-time de- 
mands, replace large buses when a given route ridership 
decreases, and serve as an initial introduction to COM- 
BUS service on new routes until ridership builds to a 
level at which the large buses are needed. 

Passengers subscribe for route seats on a weekly, 
paid-in-advance, reservation basis. They must abide by 
a strict set of rules that govern all passengers and are 
enforced by the bus captains. Fares on COM-BUS vary 
from $11.50/week for the shortest route, which is 32 
km (20 miles) one way, to $15.00/week for the longest 
route, which is 113 km (70 miles) one way. Scheduled 
travel times range from 40 min to 1 h and 50 min. 

A typical commuter using COM-BUS for 50 weeks 
in the year would pay $650 annually for a 64-km (40- 
mile) daily one-way trip. Driving an automobile for the 
same 32 000 km (20 000 miles) would cost $2400 at an 
estimated 7.5¢/km (12¢/mile). Ninety-five percent of 
COM-BUS trips arrive at their destinations on time or 
ahead of schedule. Fewer than 2 percent arrive more 
than 10 min late. 


Car-Pool Parking Lots Built 
at Highway Interchanges 


Inexpensive car-pool parking lots at selected highway in- 
tersections throughout Michigan provide the potential for 
enormous savings in fuel and costs for motorists who use 
them, according to surveys by the Department of State 
Highways and Transportation. 

A survey shows that motorists using existing car-pool 
parking sites along state highways in Michigan are saving 
from $100 to $600 a year on gasoline alone. 

As one of several experiments to conserve fuel in the 
wake of the 1973 oil embargo and energy crisis, the 
State Highway Commission directed the department to 
develop already owned right-of-way property as sites 
for car-pool parking lots. 

Fifty-seven sites in 21 counties now are in use. All 
except one are ‘’rough finished’’ with only simple grad- 
ing, graveling, fencing, and signing. The one exception, 
which is also the largest, is a paved lot capable of accom- 
modating 100 vehicles. Capacity of the other 56 sites 
ranges from 10 to 60 vehicles. 

The department has scheduled 31 other sites for de- 
velopment and another 43 sites are under study. All are 
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located along state highways at intersections or inter- 
changes where motorists already are using right-of-way 
to park and double up with other motorists, mostly for 
home-to-job trips. 

The parking sites are unattended, parking is random, 
and users pay no fee. 

In addition to the initial development of sites on 
state-owned property, the department also maintains 
the sites year around, including winter snowplowing. 
Surveys have already shown steady increase in usage 
since the first sites were developed 4 years ago. 

The State Highway Commission has also approved 
funding for an experimental park-and-ride program in 
southeastern Michigan. Two lots to provide free park- 
ing to bus riders as well as car poolers will be developed 
in Troy and in Gibraltar. Both will be paved and lighted 
and have shelters for users. 


Parking Bans and the Public 


A full-page article in the August 28, 1977, issue of 
Business Week magazine contained a comprehensive 
and well-researched review of cities in Europe and Asia 
that have put parking bans into effect to reduce auto- 
mobile traffic and reduce air pollution. The article also 
outlines efforts in the United States to implement simi- 
lar plans and the resistance that the proposed bans are 
meeting from the public. 

Says Business Week , '’Parking bans and similar traf- 
fic restrictions are so few and so new in the United 
States that their impact on air quality is still unknown. 
But their results in a number of foreign cities have been 
notable. In Nagoya, Japan, restricting downtown park- 
ing space has cut traffic enough to reduce nitrogen 
oxides by 15 percent and photochemical oxidants by 
18 percent. Similar results have been noted in Singa- 
pore and in Besancon, France. And in Gothenburg, 
Sweden, improving access to peripheral roads has 
caused the average concentration of carbon monoxide 
downtown to plummet from 60 to 70 parts per million 
to about 5 parts per million.” 


New Concepts Newsletter 
to be Published on Quarterly Basis 


New concepts in urban transportation are receiving ever- 
increasing interest. The Urban Mass Transportation Ad- 
ministration, for example, in late 1976 announced the 
selection of Cleveland, Houston, Los Angeles, and St. Paul 
for locations of demonstration projects to assess the bene- 
fits of automated downtown people-mover systems. The 
Morgantown, West Virginia, experiment continues as a 
focus of international interest, and other experiments are 
being conducted in Japan and Germany. 

Under UMTA sponsorship, the Transportation Re- 


search Board will publish quarterly the newsletter, New 
Concepts in Urban Transportation, to disseminate infor- 
mation on current projects, report on literature, and an- 
nounce relevant conferences and meetings. Each item 
will include the name, address, and telephone number 
of someone from whom further information may be ob- 
tained. Items for the newsletter are invited and should 
be sent to David Ewing, Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, D.C. 
20418. 


DESIGN AND CONSTRUCTION 


First Major National Project 
Recycling an Asphalt Highway 


The nation’s first major attempt to recycle an asphalt high- 
way, according to the Michigan Department of State 
Highways and Transportation, is attracting nationwide 
attention and a constant flow of visitors to the site on 
I-75 in Cheboygan County. 

The experimental project, which began in late May 
1977, involves the recycling of the two northbound lanes 
of 1-75 for 16.9 km (10.5 miles) in the tip of the Lower 
Peninsula. The recycling is part of a larger project to up- 
grade the highway and its surroundings. 

The Michigan Department of State Highways and 
Transportation, like other agencies, has been investigat- 
ing alternate materials and methods for reconstructing 
or resurfacing worn-out highways because of the dwin- 
dling supply and increasing cost of asphalt. 

The particular section of I-75 was carefully selected 
for the experiment for several reasons, mostly because 
it badly needed resurfacing. The pavement was uneven, 
cracked, and generally deteriorated. That area of Michi- 
gan also is ‘’sand country,’ which naturally provides a 
good sand base; only the surface course needed renewal. 

The conventional method would have been to lay 10 
to 15 cm (4 to 6 in) of new asphalt over the worn-out 
pavement, grade it, and compact it. This also would in- 
volve adjusting guardrails, bridge railings, overhead fix- 
tures, and embankments. 

The recycling method being tested on I-75, however, 
“chews up” the 11.4-cm (4.5-in) asphalt mat, mixes the 
pulverized old pavement with a small quantity of new 
asphalt, lays it back down, and compacts it, without 
elevating the grade of the pavement surface. A thin 
wearing course of new asphalt is then applied to the re- 
cycled surface. 

According to department engineers, this 16.9-km 
(10.5-mile) recycling project, compared to conventional 
resurfacing, will save more than 300 m® (80 000 gal) of 
(liquid) asphalt, 4.6 Tg (51 000 tons) of aggregate 
(gravel), and 3440 m® (4500 yd3) of embankment. 

Although this is the first major recycling project in 


the country, the Federal Highway Administration, which 
is paying 90 percent of the cost, already is estimating 
that as many as 45.4 Tg (50 million tons) of asphalt on 
the nation’s older highways could be recycled every 
year. The FHWA estimates that 45.4 Tg (50 million 
tons) of recycling would reflect savings of 2.5 km3 
(700 million gal) of (liquid) asphalt, 27.2 Tg (30 mil- 
lion tons) of aggregate, and 15.4 Tg (17 million tons) 
of sand. That equals an approximate current market 
value of $300 million and does not include production 
and transportation costs. Approximately 50 000 km 
(30 000 miles) of two-lane highways require 45.4 Tg 
(50 million tons) of recycled asphalt. 

Another major benefit of recycling is expected to 
be elimination of reflective cracks. In the conventional 
method of resurfacing, the large cracks in the old as- 
phalt eventually reflect through the new layer, causing 
new cracks. By recycling, the old pavement is ‘‘chewed 
up,’’ and the old cracks are eliminated. 


New Sulfur Asphalt Technique 
Used in Nevada Paving Project 


A glut of sulfur on the U.S. market, coupled with in- 
creasingly high prices for asphalt cement, has spurred 
highway agencies to step up experiments with a combi- 
nation sulfur-asphalt mix for highway paving. Two such 
experiments, one in Nevada and one in Michigan, point 
the way for possible new techniques that will yield high- 
quality pavements and at the same time provide a use for 
the sulfur that is being recovered from natural gas or as a 
by-product of other industrial operations. According to 
Business Week , sulfur from oil refineries is beginning to 
enter the market in large quantities, and in the not-too- 
distant future the market may see an additional huge 
amount of sulfur that will be recovered from the stack 
gases of coal-burning power plants. 

The paving project in Nevada, carried out in January 
1977, heralded the first-time use of a technique de- 
veloped at the U.S. Bureau of Mines research laboratory 
in Boulder City, where a team of researchers was charged 
with finding commercial uses for the overabundant sup- 
ply of sulfur. 


The technique developed by the Bureau of Mines team 


might be better called a nontechnique, since its most ob- 
vious difference from methods tested in Canada and 
Texas is that it requires no special equipment. The pre- 
vious tests used a colloid mill that depended on turbine 
action to mix sulfur and asphalt, a combination that has 
long been recognized as having favorable characteristics 
for road building. 

Advantages of the sulfur additive as explained by 
Harold L. Fike, director of industrial research for the 
Sulphur Institute in Washington, D.C., are a greater re- 
duction in viscosity and conservation of asphalt, acom- 
modity in diminishing supply. 

Fike added that the blend of sulfur and asphalt also 


1 Bill McBee (left), Bureau of Mines 
project leader, is seen with Don Saylak, 
associate research engineer at Texas 
A&M University, in front of heated 
tank trucks from which molten sulfur 
is funneled upward through insulated 
ductwork, and then dumped into 
weigh buckets before being mixed 

with aggregate. 


2 Equipment operators on the pav- 
ing site found little difference in 
working with the sulfur-asphalt mix- 
ture and with conventional asphalt 
mixes. 
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makes possible the use of inferior aggregate or sand 
without sacrificing quality or wearability of the roadbed. 
The Sulphur Institute and the Nevada Department of 
Highways shared the experiment cost. 

Molten sulfur trucked in from Los Angeles in 
temperature-controlled tank trucks was funneled into 
weigh buckets at alocal asphalt plant and blended with 
the regular asphalt before being mixed with aggregate. 
The entire process was monitored with highly sensitive 
instruments that controlled weight amounts (27 per- 
cent of the sulfur was substituted for asphalt) and tem- 
peratures, which were maintained at 135 to 148°C:275 
to 290°F). 

No air pollution was detected from the sulfur either 
in the mixing process or in the subsequent highway ap- 
plication. 

Tested in Europe and Canada since 1970, the sulfur- 
asphalt blend was first tried in the United States in 
1975 on an 0.8-km (0.5-mile) road section, which has 
been in use since and is reportedly showing no deteriora- 
tion. The first cores of the experimental roadway were 
tested for stabilometer value 6 weeks after being laid, 
and the sulfur blend showed a 10 percent higher stability 
than conventional asphalt mixes. 

Meanwhile, Business Week reports that the Michigan 
Department of State Highways and Transportation paved 
a stretch of Mich-18 in July with a mixture of 50 percent 
asphalt and 50 percent sulfur. The Michigan department 
engineer of testing and research, Kent Allemeier, is quoted 
as saying, ‘Research results show that (compared to as- 
phalt) the mixture may be less brittle in winter and less 
sticky in summer.” 

Determination of the pavement life will not be imme- 
diate. ‘‘We expect an asphalt surface to last 10 years,”’ 
says Allemeier, who serves on the TRB Committee on 
Environmental Factors Except Frost. ‘‘A proper test 
will take 5 years at least.” 

The U.S. Bureau of Mines will continue its studies 
for 2 years under present funding, and application has 
been made for a 5-year extension. The bureau is also 
investigating numerous uses of sulfur in agriculture as 
well as in other construction applications. 

Much promise has been shown in a concrete com- 
pound composed solely of sulfur and rock. The com- 
pound appears to have great resistance to corrosive ele- 
ments such as salts and acids. 


OPERATION AND MAINTENANCE 


Federal Highway Administrator 
Applauds Road Safety Measures 


Highway safety improvement programs, the 88.5-km/h 
(55-mph) speed limit, and safer cars have contributed to 


an annual savings of more than 9000 lives and a 17 per- 
cent decrease in traffic fatalities, according to Federal 
Highway Administrator William M. Cox. 

Citing the importance of good highway design prac- 
tices to highway safety, Cox noted that fatality rate on 
the Interstate highway system has consistently been about 
half the rate of that of the remainder of the highways. 
“Since its inception, the Interstate system has saved 
about 60 000 lives,’’ Cox recently told the Citizens for 
Highway Safety at the group’s annual meeting. 

“Safe driving makes good sense as well as good social 
practice when you consider that in one moment of inat- 
tention or foolishness, valuable human lives can be lost, 
maimed, or economically deprived as the result of an 
accident,’ he added. ‘’No value is greater than that of 
the human life and no transportation responsibility 
more important than the safety of people. If we are 
ever going to make the nation’s highways truly safe, 
then safe driving must be a part of the national way 
of life and a national state of mind.” 


Montana Gets Powdered: 
Snowplows Out in August? 


Montana winters are traditionally rough, but it is some- 
what unusual to see a snowplow on I-15 in August. It 
was a different ‘‘white stuff’ that a Montana Depart- 
ment of Highways plow was trying to clear off the high- 
way before Labor Day this year: A flatbed truck carry- 
ing 160 bags of talcum powder lost its load and dumped 
3600 kg (8000 Ib) of the powder along 24 m (80 ft) of 
the northbound lane near Craig. 

Wind and passing trucks whipped the talc into blind- 
ing clouds covering both halves of the highway. The ef- 
forts of the snowplow were futile because of the wind. 
Highway crews were worried because the accident had 
happened on a blind curve, and any rain would turn the 
area into a skating rink. Several hours after the accident, 
highways crews gave up on the plowing and washed the 
remaining powder off the highway. 


Accidents on Highway Shoulders 
Investigated by Safety Agency 


If drivers would park their vehicles on the shoulders of 
Interstate highways only for emergency purposes for 
which the shoulders are intended, the number of acci- 
dents involving vehicles on the shoulders would be re- 
duced significantly. A recent study by the U.S. Bureau 
of Motor Carrier Safety indicated that more than a fifth 
of 58 accidents involving vehicles parked on shoulders 
were caused by or involved nonemergency or negligent 
parking practices. 

Drivers dozing at the wheel and allowing their ve- 


hicles to travel onto the paved shoulder was the primary 
cause in 31 (53 percent) of the 58 accidents. About 50 
percent of those accidents occurred between 11:30 p.m. 
and 5:30 a.m., and 90 percent consisted of rear-end col- 
lisions. 

The study shows that drivers did not awaken in most 
cases until the collision occurred with the parked ve- 
hicle. The absence of visible tire markings on the paved 
shoulder or travel lane until the impact took place indi- 
cates that the driver did not brake until the other ve- 
hicle was hit. 

The report raises the question: Is the paved texture 
of the highway shoulder effective enough to produce a 
rumble effect that will help to wake drivers if their ve- 
hicles begin to drift off the travel lanes? The rumble 
effect is also intended to be great enough to discourage 
drivers from deliberately driving on the shoulders. In 
many instances, vehicles have traveled on the shoulder 
for long distances before they collided with parked ve- 
hicles. 

The report also points out that pedestrian fatalities 
accounted for 18 (17 percent) of the deaths resulting 
from the 58 accidents. The EMERGENCY STOPPING 
ONLY signs that are erected on shoulders help to re- 
duce the hazardous situation along the highway, but a 
definite danger exists to people standing beside or work- 
ing on disabled vehicles on the shoulder. 

Asa result of these findings regarding driver fatigue, 
the U.S. Bureau of Motor Carrier Safety is reviewing the 
hours of service for drivers. Many facets of motor carrier 
operations have changed in recent years. Although the 
bureau does not have enough information available at the 
present time to support rule changes, it is seeking to 
scientifically quantify the relation between hours of ser- 
vice and driver fatigue. 


Less Energy, More Light 
With Arizona Innovations 


Improvements in state highway lighting systems have re- 
duced annual energy consumption in Arizona OW) Mies 
(2 million kW-h). Since 1973, the Arizona Department 
of Transportation has converted 1902 road lights to 
high-pressure sodium vapor lamps, which emit an amber 
glow. 

These 150-W units use about half the electricity needed 
by the 400-W mercury vapor units and produce the same 
amount of light. 

The department is about halfway through this energy- 
saving program of changing the 3800 lights on urban and 
rural roads. At the height of the energy crisis in early 
1974, the department implemented an extensive dim-out 
program that saved 10.08 TJ (2.8 million kW-h) the first 
year; some 1470 mercury vapor lights were turned off 
mainly along urban freeways in Phoenix and Tucson and 
at some traffic interchanges. 

Commitments to traffic safety caused the department 


to turn back on most of those lights to meet minimum 
lighting standards. In a move to continue conserving 
electricity, the department initiated a changeover to the 
energy-saving sodium vapor lamps, starting with units 
that were dimmed out during the energy crisis. 

Steadily increasing electricity rates have eroded the 
cost savings from the lighting conversion, but economies 
still result when all lights are turned on. 

When the changeover is complete, the actual savings 
are expected to equal the cost of the new equipment in- 
stalled. The difference in maintenance costs between the 
new and old lamps is minimal. 


Curing the Heaves 
in North Dakota 


When water under a road freezes, it pushes up the soil 
under the road and creates bumps in the driving surface. 
That condition is called frost heave. Last winter frost 
heave on I-29 in North Dakota caused the highway to 
rise in places as much as 25.4 cm (10 in). 

To alleviate the condition, the North Dakota State 
Highway Department contracted with Electroosmosis, 
Inc., Minneapolis, to install a relatively new system 
along the affected section. The system was installed 
for about 274 m (900 ft) on both sides of the driving 
lanes. Basically, the process involves breaking water into 
hydrogen gas and oxygen gas by electrical terminals 
placed on each side of the road. 

Just off the inside shoulders of the driving lanes, 50 
cathodes (negative charge), filled with a high carbon 
coke, were placed 1.5 m (5 ft) deep at 6-m (20-ft) in- 
tervals. On the outside shoulders, 48 anodes (positive 
charges), filled with traprock (basalt), were placed 1.5 
m (5 ft) deep at 6-m (20-ft) intervals. Vent pipes were 
also installed in each terminal to serve as escape routes 
for the hydrogen and oxygen gases. When the electrical 
field is set up, hydrogen, which has a positive charge, is 
then drawn toward the negative cathode, and oxygen, 
which has a negative charge, is drawn toward the positive 


anode. The conversion of the charged particles to hydro- 


gen and oxygen gas reduces the water content and drives 
the water level down below the freezing plane. 

The installation took 6 d and was comparatively 
simple. A highway department spokesman said, ‘‘If posi- 
tive results are obtained after a winter in North Dakota 
weather, it will certainly appear to be a feasible solution 
to the frost-heave problem in the state.” 
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NCHRP 


NCHRP Evaluates Acceptance Methods 
for Aggregates Used in Asphalt Paving 


Aggregates (gravel, crushed stone, and sand) used in as- 
phalt paving mixtures are important to the success or 
failure of the finished pavement and to its projected 
service life. As a result, aggregates have to meet strict 
acceptance standards before they are allowed to be 
used in pavement on public highways. However, the 
specifications may not take into account the different 
requirements for aggregate near the pavement surface, 
where traffic stress and loading is higher, and in the 
lower layers, where mechanical degradation is not so 
significant. The differences in the effects of moisture 
and frost at different strata of the pavement are also 
neglected to some extent in current specifications. 
Current acceptance methods may preclude the use 
of aggregates that are quite adequate for use in certain 
bituminous paving mixtures. Because the supply of 
high-quality aggregates that are currently accepted for 
highway construction is becoming increasingly scarce 
and in some areas of the United States nonexistent, 
there is an immediate need for an evaluation of the 
methods for accepting or rejecting aggregates. 
Accordingly, NCHRP has awarded a $175 000 con- 
tract to the Texas A&M Research Foundation, College 
Station, to study the problem. Work on the project, 


which is designated NCHRP 10-12, is scheduled for 
completion by the end of August 1980. 

The objective of the NCHRP project is to evaluate 
currently used methods for the acceptance or rejection 
of aggregates used in bituminous paving mixtures, in- 
cluding methods for evaluating the degradation and dur- 
ability of aggregates. 

The Texas A&M Research Foundation will perform 
a literature review and conduct a national survey of cur- 
rent aggregate-evaluation methods, particularly those 
using abrasion and soundness tests. It will study and 
evaluate various types of tests, precision of test 
methods, test results, and mixture performance as re- 
lated to aggregate types and their characteristics, basic 
distress mechanisms, acceptance criteria, and correla- 
tion of test data with field performance. 

Using this information, the research team will de- 
velop methods that show promise in selecting aggre- 
gates for use in asphalt paving mixtures and develop 
a program to verify these methods. After this program 
is carried out, the necessary revisions in the initial eval- 
uations will be incorporated in a final report to be sub- 
mitted to NCHRP. 


Study Assesses Value of Measurement 
of Effectiveness of Traffic Signals 


Traffic signal systems, whether for a single street or a net- 
work, are designed to move traffic as effectively as possi- 
ble. But their performance is sensitive to programming 
strategies. A change favoring one part of a network 
might increase or decrease the performance of the sys- 
tem in another part. Traffic engineers who have to eval- 
uate the effects of alternate strategies have little or no 
basis for comparing their effects. 

To determine whether one signalized network con- 
trol strategy is better than another, NCHRP has awarded 
a $60 000 contract to Computran Systems Corporation, 
Hackensack, New Jersey. The study project, which is 
designated NCHRP 3-18(4), will be completed by the 
end of July 1978. 

Says NCHRP, ‘‘Often, the magnitude of difference 
in traffic performance between two strategies is rela- 
tively small, but nevertheless statistically significant and 
important to discern. Even differences as small as 1 per- 
cent are sometimes important. In other cases, one might 
only wish to detect a difference of 5 percent or-greater. 
There is a need for an efficient, practical, and unbiased 
methodology for determining whether two sets of traffic 
control strategies are equal or different with known levels 
of statistical confidence. Even though the problem is 
compounded by the existence of uncontrollable extrane- 
ous variables that affect traffic performance, to measure 
performance empirically under actual operating condi- 
tions is nonetheless desirable. ’’ 

The research team from Computran Systems Corpora- 
tion will develop and demonstrate a practical methodology 
for the comparative performance evaluation of alternative 
traffic control strategies for signalized street networks. 
The research is to be applicable to system networks having 
10 or more signalized intersections. The researchers will 
develop one or more measures of effectiveness of perfor- 
mance and a methodology for field measurement of the 
selected measures. The team will then set up a system 
for analysis of the data needed to obtain the measures 
of effectiveness and combine their findings in a final re- 
port to NCHRP. 

A second part of the project, covering validation of 
the entire process and demonstration of the process on 
a system with at least two control strategies, is expected 
to be contracted by NCHRP at a later date. 

The first part should, according to NCHRP, produce 
“measures of effectiveness and a methodology that are 
as efficient, simple, and inexpensive as possible and that 
are readily usable by the practicing traffic engineer.”’ 


Two Reports on Highway Noise 
Now Available From NCHRP 


Vehicle noise on and around highways continues to be a 
major environmental problem. NCHRP has conducted 


long-term investigations into the problem and has pub- 
lished several reports on the findings of its research. 
NCHRP Report 173, Highway Noise: Generation and 
Control, and NCHRP Report 174, Highway Noise: A 
Design Guide for Prediction and Control , are the latest 
two reports. 

NCHRP Report 173 describes four studies carried 
out for NCHRP by Bolt, Beranek, and Newman, Los 
Angeles, California. The studies covered noise sources, 
noise propagation, community noise-abatement methods, 
and economic evaluation of noise-reduction strategies. 

Commenting on proposals to reduce the noise gen- 
erated by future vehicles, the report points out that the 
reduction of diesel truck noise below the 80-dBA level 
scheduled for California for 1978 appears possible at a 
cost to the operator (in 1974 dollars) of $400 to $700. 
Achievement of the 75-dBA level for trucks required by 
the Chicago ordinance by 1980 would increase the cost 
by as much as $2200. Meeting the 70-dBA level for 
automobiles may be attainable only with major configu- 
rational changes and perhaps engine degradation. Costs 
cannot be estimated for those modifications. The 70- 
dBA level for motorcycles appears ‘‘beyond technical 
feasibility.”’ 

In assessing the economic aspects of highway noise- 
reduction strategies, the report considers (a) reducing 
the noise at the source by quieting vehicles, (b) reduc- 
ing the noise transmitted beyond the right-of-way by 
appropriate highway construction, and (c) reducing the 
noise reaching the receiver by proper community land 
and building constructions. It concludes that traffic 
noise can be reduced by as much as 5 dBA by quieting 
heavy trucks. Next in cost-effectiveness is the building 
of roadside barriers, which can cut the noise an addi- 
tional 13 dBA. Moving sensitive activities away from 
highways is also an attractive method for reducing the 
impact of noise. However, reduction of interior noise 
in community structures by proper construction treat- 
ment is an unattractive alternative compared to other 
alternatives. 

NCHRP Report 174 presents new methods of pre- 
dicting traffic noise levels at locations adjacent to high- 
ways and procedures for applying noise-control mea- 
sures through highway designs or modifications to ex- 
isting facilities. Sample problems throughout the text 
illustrate applications of the findings. 

The report begins with a glossary of terms used In 
highway noise investigations and then briefly describes 
basic concepts related to highway noise and reactions 
to noise. The report then presents an overview of the 
suggested noise-prediction methodology, which is a 
four-step process. The first step is to approximate 
noise impacts by using a nomograph procedure to de- 
termine noise levels associated with given traffic and 
site characteristics. The second step is to refine those 
predictions by more accurate representations of design 
parameters and use of a computer program that has 
capabilities for plotting as well as calculating noise im- 
pacts. The third step is to introduce appropriate noise- 


23 


24 


control options and evaluate them by using a noise-barrier 
nomograph solution. The fourth step is to fully evaluate 
selected options by using the computer program again. 

The first of four appendixes summarizes the findings 
contained in NCHRP 173. The second appendix is acom- 
prehensive manual for users of the design guide computer 
program; the third describes procedures for obtaining 
measurements of community noise levels; the last con- 
tains a suggested procedure for evaluating the environ- 
mental impacts from highway-generated noise. 


Integrated Bridge Design System 
Explored Under Contract to NCHRP 


A computerized bridge design system that encompasses 
current bridge design specifications will be developed by 


Multisystems, Inc., Cambridge, Massachusetts, in associa- 
tion with the University of Maryland and Georgia Insti- 
tute of Technology. The proposed bridge design system, 
which will allow the engineer a wide range of interaction 
with the computer in performing design functions, is the 
subject of NCHRP Project 12-18, and is being carried out 
by the Cambridge researchers for NCHRP. The $225 000 
project is expected to be completed in March 1980. 

According to Multisysterms, Inc., the overriding con- 
cern of this project must be that the bridge design system 
be accepted and used. Says the proposal, ‘‘A prototype 
system will be implemented that, rather than simply 
proving the feasibility of a full-scale system, will be a 
functioning production tool with the ability to grow into 
a fully developed, broad-scale system.” 

In order for the integrated bridge design system to be 
useful, the proposal continues, it must be used by the 
state highway and transportation agencies. This is an 


especially difficult task because of the widely divergent 
design methods used by the different agencies and their 
broad spectrum of computer application. The latter 
ranges from heavy usage of large, powerful computers 
through moderate use of minicomputer machines for 
standard calculation such as horizontal geometry, cut 
fill, and simple beam design to almost no use of the com- 
puter in the design process itself. 

A successful integrated system must provide a number 
of different entry levels, corresponding to the current 
levels of expertise of the proposed users, and also provide 
a progression from relatively simple usage on an individ- 
ual program basis to usage as a fully integrated design 
tool built around a data base that remains resident in the 
computer in some form throughout the design and con- 
struction process. 

Such a system must also provide for the integration 
of state-of-the-art bridge analysis and design software as 
well as recognize that a working system, if one can be 
developed that satisfies all of the initial criteria, must be 
capable of keeping pace with new analysis and design 
methods, the change to the International System of 
units, and changes in code requirements. If it does not 
meet the criterion of reflecting current practice in both 
bridge engineering and computer applications and cannot 
keep up with evolving technology in both aspects, the 
system cannot be considered successful. 

The Multisystems research team will build on the 
existing software and expertise in both the bridge design 
field and in the area of integrated computer systems. In 
doing so, it will work with the Massachusetts Department 
of Public Works, the Maryland Department of Transpor- 
tation, and the Georgia Department of Transportation. 
Each of these agencies is located close to one of the re- 
search team members and is equipped with computer 
hardware spanning a wide spectrum of application and 
sophistication. 

The first phase of the research will be composed of a 
review of existing bridge practices including concepts, 
codes, and software. The researchers will produce a 
classified inventory of bridge design software and its ap- 
plicability to the proposed integrated design system. The 
phase 1 report will present the findings of the study and 
an implementation plan for phase 2 and beyond. 

Phase 2 will consist of the detailed design and imple- 
mentation of the prototype system. The application 
modules comprising the system will be accessible to the 
user independently as stand-alone programs for specific 
tasks, sequentially linked together in asingle run, orina 
data-base mode through a management system. 


Bearings for Bridges Examined 
in Synthesis Report From NCHRP 


Bridges are not static but continually moving structures. 
Contraction, deflection, earth pressures, and other forces 


cause movements that are usually accommodated by 
bearings. A wide variety of bearing devices have been used 
for bridges: sliding plates, nests of small or large rollers, 
single rollers, rockers, and elastomeric pads. The current 
trend in bridge designs is to eliminate bearings and absorb 
the movement within the structure by methods such as 
flexible piers. 

NCHRP has recently published Synthesis of Highway 
Practice 41, Bridge Bearings, which outlines and compares 
various methods and types of bridge bearings in use to- 
day. The information was obtained by sending question- 
naires to numerous sources, including a large number of 
state highway and transportation departments. A panel 
of experts was involved in organizing and evaluating the 
responses and in preparing the final report, which con- 
tains the following conclusions and recommendations. 


1. A bridge should be designed with as few movable 
bearings as possible. Where allowable, movements 
should be absorbed within the structure. 

2. Bridge bearings are active, working mechanisms 
and should be designed and maintained as such. 

3. Bearings should be designed to require a mini- 
mum of maintenance. 

4. Bearings do fait; if possible, provisions should be 
made so that the bridge can be jacked up and the bear- 
ings adjusted or replaced. 

5. Material quality is of the utmost importance in 
elastomeric bearings. Quality must be carefully specified. 
In addition, an adequate inspection and testing program 
should be in operation. 

6. Inspection of bridge bearings should be an impor- 
tant part of a regular bridge inspection program. 


In evaluating different types of bearing, the report 
points out that sliding devices, such as steel on steel, are 
the simplest form. Dirt and corrosion cause these bear- 
ings to bind and freeze. Lead sheets between the plates 
help, but the lead usually works out. Self-lubricating 
bronze plates with graphite inserts and poly tetrafluoreth- 
ylene sliding on stainless steel work well if they are kept 
free of dirt and dust. 

Roller nests (several small-diameter rollers tied to- 
gether) work well when new, but to keep out dirt and 
moisture is not possible and they soon jam. Single rollers, 
segmental rollers, and pinned rollers are more successful. 

Linkage devices or pins are used between girders if no 
movement is to be transmitted. Long compression- 
tension struts are often used as end bearings for long 
bridges. 

Elastomeric bearing pads come close to being the per- 
fect bridge bearing; they have no moving parts to freeze, 
nothing to corrode, and few or no maintenance require- 
ments. They are extremely popular for movements of 
less than 75 mm (3 in), although many are being used for 
larger movements. Their success depends on the quality 
of the elastomer, which is critical. Neoprene with a 
durometer hardness of 55 is the most generally used 
elastomer. 
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Routine maintenance of bridge bearings should be 
directed toward keeping the bearings clean and free of 
water, salt, and debris. Evidence that the bearing is not 
performing can be found in cracks on abutments on piers, 
bumps at bridge joints, deflection in railings at joints, and 
rockers tipped too much or out of line. 


Says the report, ‘‘There is and has been a lack of co- 
ordination between maintenance and design. Maintenance- 
personnel solve problems as they find them to the best of 
their ability without asking for help from anyone. The 
designer must take the initiative and ask maintenance 
employees about bearing problems."’ 


INDUSTRY 


New Type of City Bus 
Announced by Rohr Company 


A new generation of city transit buses will be put in ser- 
vice in Atlanta and Connecticut early in 1978. The 
Model 870 bus is built by the Flxible Company, a sub- 
sidiary of Rohr Industries, Inc. The bus, which is manu- 
factured in Delaware, Ohio, is the product of more than 
5 years of development and testing and features numer- 
ous innovative design changes over previous models. 

Major specifications of the Model 870 include a front 
first step height of only 20 cm (8 in) and a floor height 
of only 61 cm (24 in) when the bus is in its ‘‘kneeling”’ 
mode, and a wider front door opening of 91 cm (36 in). 

The bus features aluminum construction; injected, 
molded cantilevered seats; improved passenger comfort; 
greater accessibility of components for improved mainte- 
nance; and an essentially reflection-free windshield. 

The Metropolitan Atlanta Transit Authority has or- 
dered 100 of the new buses and has an option for an ad- 
ditional 40. The Connecticut Department of Transporta- 
tion has ordered 280 buses, all of which will be equipped 
with wheelchair lifts and other special accommodations 
for the disabled and elderly. These buses are scheduled 
for use in the cities of Hartford, New Haven, and Stam- 
ford. 


Service to the 
People Is Reason 
For Transportation 
Research, Says 

Ira F. Doom 


“Transportation research should be directed toward 
serving the people. This service can be accomplished in 
many ways: through new discoveries; through the trans- 
lation of new discoveries into policies, devices, or tech- 
niques that will foster improved performance on the part 
of the individual, private enterprise, or governmental 
entities; and through the stimulation of innovative states 
of minds of legislators, administrators, and colleagues.” 

This is the philosophy of Ira F. Doom, who is execu- 
tive secretary of the Governor’s Council on Transporta- 
tion of the commonwealth of Virginia and an active par- 
ticipant in TRB committee activities. He serves as the 
spearhead of the 39-member council in developing com- 
prehensive recommendations to the governor and General 
Assembly on the state’s role in transportation, how that 
role should be financed, and how transportation should 
be organized. Doom is actively engaged in formulating 
policies to meet environmental requirements and energy 
needs and in involving state leaders in improving transit 
capabilities and management in local areas. 

Doom is a native of Wilmington, Delaware. He re- 
ceived his bachelor’s degree with honors in economics 
from the University of Virginia and his master’s degree in 
commerce from the University of Richmond. 

In 1960 he joined the Virginia Highway Research 
Council as a research analyst, conducting research proj- 
ects in purchasing, personnel, and financial management. 
His work was recognized by the Fred Burggraf Award for 
a paper on the performance purchasing of tires in Virginia. 

In 1967 he was named head of the Economics, Finance, 
and Administration Section of the council. He initiated 
and was responsible for studies relating to transportation 
finances, personnel, purchasing, economics, and safety 
management. 

Doom was appointed assistant management services 
officer of the Virginia Department of Highways and 
Transportation in 1971 and spent the next 4 years in 
supervising the personnel and practices of the depart- 
ment and in conducting special projects. These included 
developing emergency plans to continue transportation 


service across the Chesapeake Bay Bridge Tunnel if an 
accident closed it temporarily, helping to implement the 
governor's management study recommendations, and 
serving on a group of eight representatives from state 
agencies to consider reorganization of state government 
for the Commission on State Governmental Management. 

He spent an additional year as a transportation con- 
sultant to the Commission on State Governmental Man- 
agement before taking up his present position. During 
this year he developed recommendations for Virginia’s 
transportation financing and organization, including an 
analysis of the impact of the Washington Metropolitan 
Area Transit Authority bus and rail system on the finance 
and transportation needs of northern Virginia. 

In his TRB activities, Doom has served as chairman of 
the Committees on Manpower Management and Manage- 
ment Review and is currently the chairman of the Man- 
agement and Finance Section. Those committees are en- 
gaged in providing or facilitating assistance to federal, 
state, and local governments in identifying alternatives 
that will improve transportation productivity, including 
considerations of transportation management policies 
and executive capabilities. 

Says Doom, ‘The strength of transportation research 
in this country appears to be its professionalism. Its 
weakness appears to be a lack of imagination and willing- 
ness to take risks for what one believes might be neces- 
sary for an improved quality of management, services, Or 
legislation. The traditional sciences are therefore under- 
standably developed at a higher level than the so-called 
soft fields of endeavor. 

“There are encouraging signs that management con- 
siderations in their broadest terms are becoming more 
effective. The difficulties of achieving professionalism 
are many: hard work, smart minds, and adequate re- 
SOUrCes. 

“’A|though | respect the challenges inherent in profes- 
sionalism, | submit that research imagination and risk 
taking are equally as if not more important. | hope that 
these three qualities can be combined with integrity in 
our research efforts for the future. 

“| believe the Transportation Research Board assists 
in developing these ends, and | am therefore happy to 
devote considerable time to its undertakings. Transpor- 
tation research has afforded me the privilege of meeting 
and working with many fine, dedicated people, a privilege 
that | do not view lightly.” 
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Daniel Roos, 

MIT Professor and 
Consultant, Is 
Enthusiastic Paratransit Fa 


“More money is spent in this country on taxicab service 
than on bus and rail service. Yet, only recently have we 
acknowledged the role of taxicabs in the provision of 
urban transportation service. Other paratransit service 
options, such as ride sharing (car pooling, van pooling, 
and subscription bus service) are now being actively pur- 
sued in many urban areas. A rich mix of service concepts 
and providers are available to satisfy the many divergent 
travel needs in urban areas. Consideration of these many 
alternatives has raised new issues and caused us to rethink 
basic approaches to urban transportation.’ 

The work of Daniel Roos, professor of civil engineer- 
ing and head of the Transportation Systems Division of 
Massachusetts Institute of Technology, with the Westport 
Transit District for the past 3 years has involved the de- 
velopment of innovative services including fixed-route 
bus, shared-ride taxi, taxi feeder, package-delivery, car- 
pooling, and van-pooling services. Roos says, ‘’ Three 
years ago, no one believed that Westport, an affluent 
suburban community of 28 000, would ever support pub- 
lic transportation. Today, more than 3000 people use 
the basic services daily, automobile ownership has de- 
creased, real estate values have risen, and mobility for 
youth in the town has increased dramatically —all the re- 
sult of the new Transit District activities.”’ 

Roos has been on the faculty of MIT since 1966. One 
of his major interests is demonstrating how new con- 
cepts and approaches can be practically applied in a 
real-world setting. ‘“A professional paper, the traditional 
forum for academics, plays an important role in dis- 
seminating information, but too often it is unread by the 
people you most want to influence. There is no substi- 
tute for demonstrating, through applied mission-oriented 
research, how something can be achieved.’ 

Roos has organized and led several large-scale multi- 


disciplinary efforts at MIT. From 1963 to 1967, as di- 
rector of the Civil Engineering Systems Laboratory, he 
supervised the development, design, and implementation 
of Integrated Civil Engineering Systems (1CES), a $2 
million project involving more than 100 students, faculty, 
and research staff. 

His first love, however, was urban transportation and 
planning. The ICES effort was quickly followed by 
another large-scale effort in urban transportation investi- 
gating the dial-a-ride concept. The UMTA-sponsored re- 
search effort, under Roos’ direction, involved eight dif- 
ferent departments and four major laboratories at MIT, 
bringing together a variety of skills in technology, social, 
economic, political, and institutional issues. After the 
basic research stage, MIT became the project manager of 
a prototype implementation of the concept in Rochester, 
New York. 

The dial-a-ride research effort is another example of 
the role a university can play in the diffusion of innova- 
tion. During the past 10 years, more than 100 demand- 
responsive systems have been implemented in North 
America. The original dial-a-ride concept has evolved 
into a family of different demand-responsive concepts 
ranging from the exclusive-ride taxi service to conven- 
tional fixed-route and scheduled service. 

Involvement in paratransit revealed to Roos the rela- 
tive isolation of various groups involved in urban trans- 
portation. To help overcome existing barriers and mis- 
conceptions, he was a prime force in forming the TRB 
Committee on Urban Transport Service Innovations 
(Paratransit). The committee brought together for the 
first time representatives from the transit and taxi indus- 
tries, organized labor, regulators, government officials, 
university faculty, and consultants. 

Diffusion of new ideas has always been one of Roos’ 
primary interests. In addition to his MIT work, he estab- 
lished, with several other faculty members, the consult- 
ing firm of Multisystems, Inc., to make new approaches 
and techniques available to clients. In addition to his 
consulting work, Roos has remained active in the com- 
puter field, performing management studies and design- 
ing management information systems for many of the 
largest engineering and architectural consulting firms. 

Roos has worked closely with major transportation 
associations, in particular the American Public Transpor- 
tation Association and the International Taxicab Associa- 
tion. He says, ‘‘An unfortunate void exists between the 
research community and the operators. Each views the 
other with much suspicion. If you are really interested 
in seeing new ideas implemented, then you must be will- 
ing to get involved, work with the operators, and under- 
stand their concerns.” 

Besides his TRB activities, Roos has been involved in 
numerous other professional societies. He has served as 
treasurer of the Transportation Science Section of the 
Operations Research Society of America, national lecturer 
for the Association of Computing Machinery, and mem- 
ber of the Computer Practices Research Council of the 
American Society of Civil Engineers. 


Investigating Vehicle Accidents 


The Engineering Safety Center at Arizona State Univer- 
sity is conducting a series of courses designed for law en- 
forcement personnel, government and civilian transpor- 
tation safety officials, safety professionals, insurance in- 
vestigators, legal investigators, and others involved in 
highway safety and accident investigation. The Vehicle 
Accident Investigation and Reconstruction School is 
conducted at the Engineering Safety Center at Arizona 
State University. 

Developing and improving basic skills will receive sig- 
nificant attention during the first week, although the 
primary objective of the course is to increase the knowl- 
edge and expertise of those who have previous investiga- 
tive experience. 

The “‘hands-off’” approach is emphasized in realistic 
accident site experience and case studies involving actual 
accidents. Skills will be developed in the recognition of 
significant data at the accident scene and its subsequent 
interpretation through analysis and reconstruction. 

The course curriculum is designed to broaden the 
scope of accident investigation to include multiple fac- 
tors, which characterize most accidents. 

The course is for 3 weeks, 5 d a week, during which 
103 h of classroom instruction, supervised work proj- 
ects, and field exercises are conducted. 

The three sessions scheduled are October 31- 
November 18, 1977, February 6-February 24, 1978, and 
April 17-May 5, 1978. 

Additional information may be obtained from Daniel 
E. Jones, Course Coordinator, School of Engineering, 
Arizona State University, Tempe, Arizona 85281. 


Meetings 


First National Moped Conference 


A 2-d conference on safety, education, planning, and de- 
sign considerations involved in the operation of motor- 
ized bicycles will be held in Anaheim, California, in 
February 1978. The conference is being held under the 
auspices of and with the cosponsorship of national pro- 
fessional, governmental, and industry associations. 

The conference will be conducted in workshop format 
and provide opportunities for interchange of individual 
views among speakers and participants. 

Authors are invited to submit abstracts (250 words 
or fewer) of proposed papers for presentation on the sub- 
jects of the role of government, education, safety, en- 
forcement, equipment design, planning and design, citi- 
zen participation, user demand, legislation, and market- 
ing. Abstracts should be sent to Louis Rubenstein, Con- 
ference Secretary, Metropolitan Association of Urban 
Designers and Environmental Planners, Inc., Post Office 
Box 722, Church Street Station, New York, New York 


10008. 


University of Illinois Announces Dates of 
64th Annual Highway Engineering Conference 


Conference sessions and final details of the program for 
the Sixty-fourth Annual Transportation and Highway 
Engineering Conference of the University of Illinois at 
Urbana-Champaign are currently being developed by the 
Program Committee. The conference will be held Feb- 
ruary 22 and 23, 1978, at the university. Further infor- 
mation may be obtained from Marshall R. Thompson, 
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111 Talbot Laboratory, University of Illinois at Urbana- 
Champaign, Urbana, Illinois 61801. 


Prestressed Concrete Meeting 
to Be Held in London 


The Eighth International Congress of the Federation |n- 
ternationale de la Precontrainte (the international organi- 
zation concerned with the development of concrete, pre- 
stressed concrete, and related materials and techniques) 
is scheduled for the Wembley Conference Center in 
London, England, April 30 to May 5, 1978. More than 
3000 delegates from 40 countries are expected to partic- 
ipate. 

The program is basically arranged in three sections: 
technical, social, and touring. The technical program will 
include concurrent seminars to provide delegates with the 
latest information on various subjects including sea struc- 
tures, fire resistance, prefabrication, special concretes, 
bridges, buildings, pressure and storage vessels, practical 
construction, steel for prestressing, lightweight concrete, 
concrete ships, and seismic structures. 

A program of technical films will be shown daily, and 
a number of optional free technical visits will be avail- 
able. A full social schedule has been arranged, and a 
number of post-Congress tours are planned to several 
areas of England and Scotland. 

Copies of the Congress program, which features a fore- 
word by Prince Philip, the Duke of Edinburgh, and fur- 
ther details on the Congress, may be obtained from the 
Concrete Society, Department GEY, Terminal House, 52 
Grosvenor Gardens, London, SW1W OAQ, England. The 
program is available in English, French, German, Russian, 
and Spanish. 


Improving Your Image (Optically) 


An information symposium on image intensification and 
enhancement (optical photographic and computer) will 
be held during the week of June 25-30, 1978, in Boston, 
Massachusetts. The symposium is sponsored by the Sub- 
committee on New Methods Review of Committee E-7 
on Nondestructive Testing of the American Society for 
Testing and Materials. 

The meeting is open to all interested persons. Further 
information may be obtained from J. D. Markle, 69 
Handel Lane, Cincinnati, Ohio 45218, or E. L. Burgess, 
ASTM, 1916 Race Street, Philadelphia, Pennsylvania 
19103. 


CORRECTION 


In the 1977 Directory of the Transportation Research 
Board, the date of the TRB Annual Meeting in 1982 was 
given incorrectly. The meeting will be held January 
18-22. 


Virginia University 
Press Publishes 
Structural Mechanics 
Software Series 


Structural Mechanics Software Series, Volume 1. Edited 
by Walter D. Pilkley and Nicholas Perrone. University 
Press of Virginia, Box 3608, University Station, Charlottes- 
ville, Virginia 22903. 630 pp. $25.00. 
The Structural Mechanics Software Series has been estab- 
lished to provide continuing information to the technical 
community on structural analysis and design computer 
programs. This first volume contains abbreviated docu- 
mentations for seven major computer programs that 
solve structural mechanics problems. These programs, 
BOSOR, GIFTS, SAP, TOTAL, BEAM, BEAM-STRESS, 
and SHAFT, are available for purchase by the user. Sum- 
maries, or state-of-the-art statements, are presented on 
several aspects of the structural mechanics software that 
is now available. These include the areas of crash victim 
simulators, curved-girder bridge systems, symbolic and 
algebraic manipulation languages, floor analyses and de- 
sign, and computer-aided building design. 

This volume presents an unusual balance between, 
first, a great deal of detailed information on a few pro- 
grams (which can be directly called by the reader with a 
remote computer terminal from many parts of the United 
States) and, second, a small amount of information about 
a great many other programs (surveys). 


Concrete Bridge Structures 
Analyzed in New ACI Manual 


Analysis and Design of Reinforced Concrete Bridge Struc- 
tures. American Concrete Institute, Box 19150, Detroit, 
Michigan 48219. 116 pp. $9.95 to ACI Members. $15.95 


to nonmembers. 
Analysis and Design of Reinforced Concrete Bridge 
Structures, developed by the ACI Committee on Con- 
crete Bridges, gives recommendations for analysis and de- 
sign that form a complete procedure for the design of re- 
inforced concrete bridges. 

The section on ultimate load analysis and strength de- 
sign is patterned after the ACI Building Code and strength 
design criteria of both the Federal Highway Administra- 
tion and the American Association of State Highway and 
Transportation Officials. Among the subjects covered 
are general considerations for concrete bridge types; 
specifications; materials; concrete quality; construction 
considerations including formwork, embedded pipes and 
construction joints; loads and load factors; ultimate load 
analysis and strength design; service load analysis and de- 
sign; prestressed concrete; superstructure systems and 
elements; substructure systems and elements; precast 
concrete in bridge construction; details of reinforcement; 
and inspection. 
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Mechanical Vibrations. 
Population Dynamic: 


and Traffic Flow 


RICHARD HABERMAN 


Mathematics of Traffic Flow 


Mathematical Models: Mechanical Vibrations, Population 
Dynamics, and Traffic Flow. Richard Haberman. Prentice- 
Hall, Inc., Englewood Cliffs, New Jersey 07632. 402 pp. 


“Transportation problems have plagued man long before 
the advent of the automobile. However, in recent years, 
traffic congestion has become especially acute. Traffic 
problems which may be amenable to a scientific analysis 
include where to install traffic lights or stop signs; how 
long the cycle of traffic lights should be; how to develop 
a progressive traffic light system, whether to change a 
two-way street to a one-way street; where to construct 
exits, entrances, and overpasses, how many lanes to build 
for a new highway; and whether to build the highway or 
to develop alternate forms of transportation (for exam- 
ple, trains or buses). In particular, the ultimate aim is to 
understand traffic phenomena in order to eventually 
make decisions which may alleviate congestion, maxi- 
mize flow of traffic, eliminate accidents, minimize auto- 
mobile exhaust pollution, and other desirable ends.” 


In his new book Richard Haberman does not attempt 
to formulate or solve these kinds of traffic problems. I|n- 
stead he studies the traffic flow of vehicles along a uni- 
directional road and analyzes situations resulting from 
the complex interaction of many vehicles. 

Among the 30 chapters on traffic flow are The Effect 
of a Red Light or an Accident, Wave Propagation of Au- 
tomobile Brake Lights, After a Traffic Light Turns Green, 
A Highway Entrance, Traffic Density Waves, and Con- 
servation of the Number of Cars. 

Haberman’s book is intended for the reader with a 
minimum of 2 years’ college mathematics, specifically a 
knowledge of calculus including partial derivatives. Only 
a third of the book is devoted to traffic flow; the other 
two sections cover the application of mathematical mod- 
els to mechanical vibrations and population dynamics. 
However, the 30 chapters and 140 pages on traffic flow 
cover the subject in a comprehensive manner and are 
worth the entire price of the book to the mathematician 
exploring the intermediate levels of traffic flow design. 


TRB Committeeman Is Author 
of Book on Thermal Geotechnics 


Thermal Geotechnics. Alfreds R. Jumikis. Rutgers Uni- 
versity Press, 30 College Avenue, New Brunswick, New 
Jersey 08903. 375 pp. $37.50. 


This book is a well-organized and comprehensive treatise 
on the subject of thermal geotechnics. It provides easy 
access to a large body of useful information for the de- 
signer, builder, and user of structural systems in frost 
areas. The main emphasis is on highways, but application 
to rail, air, and pipeline facilities is also covered, and 
there is one chapter on lunar soils. The book will be of 
great use to engineers involved in trying to alleviate or 
prevent damage due to frost action in susceptible soils 
and rocks. The systematic approach makes it easy fora 
reader to determine the factors necessary for the calcula- 
tion of the thermal regime. Every engineer working in 
the area of frost damage to engineering structure will 
find this book useful. 

The author, Alfreds R. Jumikis, has been a member of 
the TRB Committee on Frost Action in Soils since 1955. 


Ride Quality: 
Two New Manuals 


Proceedings and Findings of the 1976 Workshop on Ride 
Quality. National Aeronautics and Space Administration. 
Single copies available in limited supply from A. Robert 
Kuhlthau, Department of Engineering Science and Sys- 
tems, School of Engineering and Applied Science, Univer- 
sity of Virginia, Charlottesville, Virginia 48640. 

1975 Ride Quality Symposium. National Aeronautics and 
Space Administration. TM X-3295, DOT-TSC-OST-75-40, 
NTIS, Springfield, Virginia 22151. $15.26. 


The first report presents the proceedings and findings of 
the 1976 Workshop on Ride Quality, which was organized 
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and conducted by the Task Force on Ride Quality of the 
Transportation Research Board. The workshop was sup- 
ported by the U.S. Department of Transportation with 
the assistance of the NASA Langley Research Center of 
the National Aeronautics and Space Administration. 

The workshop was organized around the study of the 
three basic transfer functions required to evaluate and 
predict passenger acceptance of transportation systems: 
vehicle, passenger, and value transfer functions. For the 
purpose of establishing working groups corresponding to 
the basic transfer functions, it was decided to split the 
vehicle transfer function into two distinct groups study- 
ing surface vehicles and air and marine vehicles respec- 
tively. 

The second report consists of a compilation of papers 
presented at the 1975 Ride Quality Symposium held in 
Williamsburg, Virginia, August 11-12, 1975. The sym- 
posium, jointly sponsored by NASA and the U.S. Depart- 
ment of Transportation, was held to provide a forum for 
determining the current state of the art relative to the 
technology base of ride-quality information applicable 
to current and proposed transportation systems. Em- 
phasis focused on passenger reactions to the ride environ- 
ment and on implication of those reactions to the design 
and operation of air, land, and water transportation sys- 
tems acceptable to the public. Papers are grouped in the 
following five categories: the needs and uses for ride- 
quality technology; vehicle environments and dynamics; 
investigative approaches and testing procedures; experi- 
mental ride-quality studies; and ride-quality modeling 
and criteria. 


DAVID A. HENSHER 


Costs of Mobility in the City 


Urban Transport Economics. David A. Hensher, Editor. 
Cambridge University Press, 32 East Fifty-seventh Street, 
New York, New York 10022. 278 pp. $22.50 hardback, 
$7.50 paperback. 
Transportation economics has now established itself as 
an important specialization in economics and engineering 
courses in universities and other institutions of higher 


education at both undergraduate and post-graduate levels. 


This collection of essays provides a systematic and 
thorough examination of current thinking in the key 
areas of urban transport economics, which include pric- 
ing and investment theory and their applications, demand 
and supply of passenger and freight transport, interac- 
tions between land use and transport, and the relation 
among economic theory, sociology, and institutions. 


Although any book on transportation economics 
draws heavily on economic theory, in recent years there . 
has been an extensive interdisciplinary effort in the 
search for an understanding of transport issues, and the 
emphasis on economics has become an important part of 
amore diversified, yet comprehensive approach. Social, 
political, and institutional constraints are also now recog- 
nized as major influencing forces in determining trans- 
port requirements and policy prescription. In addition 
to its interest to undergraduates and specialists in trans- 
portation economics, this book will be valuable to govern- 
ment and consulting organizations as a concise review of 
the present state of the art in urban transportation plan- 
ning. The emphasis is on the application of theory in the 
real world, and the case histories come from many differ- 
ent countries. 


Traffic Engineering Manual 
From University of California 


Fundamentals of Traffic Engineering. Wolfgang S. Hom- 
burger and James H. Kell. 9th Edition. Institute of 
Transportation Studies, University of California. ASUC 
Bookstore, Mailorder Section, University of California 
Student Union, Berkeley, CA. 94720. 314 pp. $9.50 
plus 75 cents postage and handling. 
The ninth edition of Fundamentals of Traffic Engineer- 
ing, authored by Wolfgang S. Homburger and James H. 
Kell, is designed for university undergraduate courses, 
short courses, and individual use for study and reference. 
It covers traffic engineering characteristics and studies, 
control devices and their application, planning and de- 
sign, control systems and strategies, environmental and 
energy issues, and administration. It has been completely 
updated and expanded to 34 chapters and 314 pages. Al- 
though prepared with emphasis on California, increasing 
uniformity among the states makes most of the contents 
applicable throughout the United States as well as to 
other countries. 


Buried Concrete Pipe 


Concrete Pipe and the Soils Structure System (STP 630). 
American Society for Testing and Materials, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. 148 pp. $14.00. 
Shipping charges United States, Canada, and Mexico, 42 
cents; elsewhere 70 cents. 


This new book covers the first major research on concrete 
pipe in nearly 50 years, according to ASTM. It presents 
the history and development of present concrete pipe de- 
sign theory and practice and results of current research 
and development of new design theory and applications. 
It outlines problems faced by the researcher, the student, 
the engineer or the designer, and then presents data and 
results on both laboratory and full-scale testing. Present 
methods are evaluated, and current theories, practices, 


and problems and new rational design methods are dis- 
cussed. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Transportation Issues: The Disadvantaged, the Elderly, 
and Citizen Involvement 

Subject areas: transportation administration; trans- 
portation economics; urban community values; urban 


transportation systems. Transportation Research Record 
618, 58 pp., $2.60. 


Innovations in Transportation System Planning 
Subject area: urban transportation systems. Trans- 
portation Research Record 619, 48 pp., $2.80 


Inland Waterway Reports and Issues 
Subject area: water transport. Transportation Re- 
search Record 620, 24 pp., $2.20. 


Skidding Accidents: Tires, Vehicles, and Vehicle 
Components 

Subject areas: air transport; highway design; pave- 
ment design; pavement performance; bituminous mate- 
rials and mixes; cement and concrete; construction; 
mineral aggregates; general maintenance; highway safety; 
legal studies. Transportation Research Record 621, 171 
pp., $7.00. 


Skidding Accidents: Pavement Characteristics 

Subject areas: air transport; highway design; pave- 
ment design; pavement performance; bituminous mate- 
rials and mixes; cement and concrete; construction; min- 
eral aggregates; general maintenance; highway safety, 
legal studies. Transportation Research Record 622, 110 
pp., $4.60. 


Skidding Accidents: Wet-Weather Accident Experience, 
Human Factors, and Legal Aspects 

Subject areas: air transport; highway design; pave- 
ment design; pavement performance; bituminous mate- 
rials and mixes; cement and concrete; construction; min- 
eral aggregates; general maintenance; highway safety; 
legal studies. Transportation Research Record 623, 87 
pp., $3.60. 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. If you wish to receive a copy of the catalog of 
TRB publications, check the first box. Payment must 
accompany orders totaling $7.50 or less, excluding 
handling and postage charges. Handling and postage 
charges are 5 percent for orders sent to addresses in the 
United States and Mexico and 10 percent for orders sent 
by surface mail to addresses in all other countries. Make 
checks payable to the Transportation Research Board. 
Mail to Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


Publications $ 
Name 


Skidding Accidents: Ancillary Papers 

Subject areas: air transport; highway design; pave- 
ment design; pavement performance; bituminous mate- 
rials and mixes; cement and concrete; construction; min- 
eral aggregates; general maintenance; highway safety; 
legal aspects. Transportation Research Record 624, 150 
pp., $6.40. 


Transit Planning and Operations 
Subject area: urban transportation systems. Trans- 
portation Research Record 625, 63 pp., $3.20. 


Bus Service Planning 

Subject areas: traffic control and operations; urban 
transportation systems. Transportation Research Record 
626; 42 pn, $2.20: 


Rail Transit 
Subject area: urban transportation systems. Trans- 
portation Research Record 627, 28 pp., $2.20. 


HRIS Abstracts 
Vol. 10, No. 3, Fall 1977, 198 pp., $12.00. 


1977 Directory 
420 pp., $10.00. 


NEW NCHRP PUBLICATIONS 


Studded Tires and Highway Safety: Feasibility of De- 
termining Indirect Benefits 

Subject areas: transportation administration; pave- 
ment design; pavement performance; general mainte- 
nance; highway safety. National Cooperative Highway 
Research Program Report 176, 42 pp., $4.00. 


Design of Pile Foundations 

Subject areas: bridge design; construction; founda- 
tions (soils); rail transport. National Cooperative Highway 
Research Program Synthesis of Highway Practice 42, 68 
pp., $4.80. 


1 Catalog of Publications 1977 (free) 
0) Transportation Research News: 
[1 Annual Subscription 
0 Transportation Research Record: 618 619 620 
6210602) 62359624 9625, 626) °627 
1 HRIS Abstracts, Vol. 10, No. 3 
LJ 1977 Directory 
1 NCHRP Report 176 
LC Synthesis of Highway Practice 42 
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FIFTY-SEVENTH 


ANNUAL MEETING 


January 16-20, 1978 


Sheraton-Park Hotel 


Shoreham Americana Hotel 
Washington, D.C. 


Audio Tapes 

Many of the sessions, particularly those containing conference 
and panel presentations not covered by papers, will be re- 
corded by Playback Conference Recording, Ltd., 1537 East 
19th Street, Brooklyn, New York 11230. Recordings will be 
available at Playback sales desks in the Sheraton-Park and 
Shoreham Americana Hotels at $5.00 per cassette shortly after 
the end of each session. They will also be available by mail 
order after the meeting at $6.25. A full session will usually in- 
volve two or more cassettes. 


General Information 


SESSIONS AND MEETINGS 

The Fifty-seventh Annual Meeting includes 149 regular sessions at which 
more than 600 papers and presentations will be given and discussed. 
There are also more than 200 meetings of committees and other ele- 
ments of the board. All sessions and meetings except executive ses- 
sions are open to all registrants. The day, time, place, and topic of 
the sessions and titles and authors of papers and presentations are 
given in the following section. 


REGISTRATION 

Registration badges are required for admission to all sessions and open 
meetings. The registration fee is $40, except as follows: $20 for cur- 
rent members of TRB councils and committees or NCHRP panels, in- 
dividual supporting members, and official representatives or alternates 
of organizational supporting members. There is no fee for authors or 
other listed program participants, employees of state highway or 
transportation departments in the United States (does not include 
employees of any other state agency or of any county or local agency), 
employees of the U.S. Department of Transportation, employees of 
the Association of American Railroads (does not include employees 
of any company holding membership in AAR), official representa- 
tives or alternates of sustaining organizational members, official TRB 
university or transit liaison representatives, and full-time students. 
Registration starts at 2 p.m., Sunday, January 15, at the Sheraton- 
Park and Shoreham Americana Hotels and will continue through the 
week beginning at 8:30 each morning. 


PREPRINTS 

Authors of papers are asked to furnish preprints of their papers, which 
are available during the Annual Meeting in the Continental Room, 
Sheraton-Park Hotel; preprints of presentations are not requested. 
Each registrant is entitled to a selection of 4 preprints without charge; 
additional preprints may be obtained if available at a charge of $1 
each. No preprint requests will be accepted after the Annual Meeting 
from either registrants or nonregistrants. 


DISCUSSIONS 

Those who wish to submit discussions of papers presented should ob- 
tain Discussion Offer Forms at the TRB Information Desk. These 
forms must be submitted by February 1. Discussion manuscripts 
must be submitted by March 1 and will be considered for publication 
by appropriate reviewing committees. 


CHAIRMAN’S LUNCHEON 

Registrants and guests are welcome to attend the Chairman’s Lun- 
cheon, 12:00 noon, Wednesday, in Sheraton Hall. The program in- 
cludes the annual report of the chairman of the Transportation Re- 
search Board, conferring of awards, and a keynote address. Tickets 
are available at the TRB Registration Desk and must be purchased by 
5p.m., Tuesday, January 17. Registrants who do not attend the lum 


cheon may hear the formal program from the balcony of Sheraton 
Hall. 


WOMEN’S HOSPITALITY ROOM 
Wives of Transportation Research Board staff members will be host- 
esses to wives of registrants and other women attending the Annual 


Meeting from 9 to 11 a.m., Monday through Thursday, in the Assem- 
bly Room. 


ELEVENTH ANNUAL WORKSHOP ON HUMAN FACTORS IN 
HIGHWAY TRANSPORTATION 

The Eleventh Annual Workshop on Human Factors in Highway Trans- 
portation will be held Sunday, January 15, under the sponsorship of 
the Committees on Motorist Information Systems and Vehicle User 
Characteristics. Although held in conjunction with the Annual Meet- 
ing, the workshop requires preregistration and involves a separate reg- 
istration fee of $40. Additional information can be obtained from 
the Transportation Research Board. 


Sessions 


1 Monday, 9:00 a.m., Sheraton-Park 

AVIATION SYSTEM CAPACITY, DELAY, AND OPERATIONS 
Joseph D. Blatt, presiding 

Presentation 


MAJOR ISSUES IN AVIATION SYSTEM CAPACITY AND DELAY: 


AN AIRLINE VIEW, speaker to be announced 

Papers 

PRODUCTION FUNCTIONS: A TOOL FOR AIR TRAFFIC CON- 
TROL RESOURCE PLANNING, Henry L. Eskew, Administrative 
Science Corporation; and John M. Rodgers, Federal Aviation Ad- 
ministration 

MODELING OF EN ROUTE AIR TRAFFIC FLOW, George J. 
Couluris, SRI International 

HELICOPTER AIRPORT ACCESS SYSTEMS, Jarir S. Dajani, Stan- 
ford University; Ralph G. Stortstrom and Dennis B. Warner, Duke 
University 

SIMULATION MODEL FOR ENPLANING AT CURBSIDE AT 
HIGH-VOLUME AIRPORTS, Charles A. Hall, Martin Marietta 
Corporation; and Charles E. Dare, University of Missouri at Rolla 

RECENT DEVELOPMENTS IN THE DETERMINATION OF AIR- 
PORT PARKING DEMANDS, Peter B. Mandle, Edward M. Whit- 
lock, Jr., and Herbert S. Levinson, Wilbur Smith and Associates 


2 Monday, 9:00 a.m., Sheraton-Park 
RIDE QUALITY AND PASSENGER ACCEPTANCE 
E. Donald Sussman, presiding 

Papers 

RIDE-QUALITY CRITERIA OF MULTIFACTOR ENVIRON- 
MENTS, J. D. Leatherwood, T. K. Dempsey, and S. A. Clevenson, 
National Aeronautics and Space Administration 

COST AND RIDE-QUALITY STUDIES OF ELEVATED TRANSIT 
STRUCTURES, D. N. Wormley and J. K. Hedrick, Massachusetts 
Institute of Technology; L. Eglitis, C. E. Maguire, Inc.; and D. 
Costanza, Xerox Corporation 

Panel discussion 

HOW THE USER COMMUNITY UTILIZES RIDE QUALITY JN- 


FORMATION IN THE DESIGN PROCESS—Moderator: R. Robert 


Vlaminck, Boeing Verto! Company 
Members: Donald R. Stark, Boeing Marine Systems; Raymond 
Ehrenbeck, Transportation Systems Center; and Ross D. 
Higginbotham, National Railroad Passenger Corporation 


3 Monday, 9:00 a.m., Sheraton-Park 
SNOW AND ICE CONTROL ON BRIDGES AND PAVEMENTS 
Edward J. Kehl, presiding 

Papers 

ECONOMIC IMPACT OF HIGHWAY SNOW AND ICE CONTROL. 
OVERVIEW, Joseph C. McBride, Utah Department of Transpor- 
tation 

AUTOMATIC CONTROLS FOR SALT-AND-ABRASIVE SPREAD- 
ERS, M. W. Fitzpatrick and David A. Law, New York State De- 
partment of Transportation 

USE OF HEAT PIPES TO PREVENT PREFERENTIAL ICING OF 
BRIDGES, A. A. Ferrara and George V. Yenetchi, Grumman 
Aerospace 

Film 

SNOW AND ICE REMOVAL FROM PAVEMENTS USING STORED 
EARTH HEAT, C. Philip Brinkman, Federal Highway Administra- 
tion 


4 Monday, 9:00 a.m., Sheraton-Park 
HIGHWAY DESIGN 
Geoffrey M. Nairn, Jr., presiding 

Papers 

EDGE OF PAVEMENT PROFILES, V. F. Hurdle, University of 
Toronto, Canada _ | 

SUPERELEVATION AND CURVATURE OF HORIZONTAL 
CURVES, Moshe Livneh and Joseph Craus, Transportation Re- 
search Institute, Israel 


COST-EFFECTIVENESS OF DRIVEWAY SLOPE IMPROVEMENTS, 


Edward R. Post and Patrick T. McCoy, University of Nebraska; 
and Richard J. Ruby and David O. Coolidge, Nebraska Depart- 
ment of Roads 
EARTH BERMS: THEIR ACTUAL AND PERCEIVED EFFECTS 
ON NOISE AND PRIVACY IN ADJACENT NEIGHBORHOODS, 
Neil R. Wienser, Wisconsin Department of Transportation; and 
Kumares C. Sinha, Purdue University 
HIGHWAY DESIGN CONSISTENCY ,SYSTEMATIC DESIGN, AND 
HIGHWAY SAFETY IN THE 8R ERA, John C. Glennon, Over- 
land Park, Kansas; and Douglas W. Harwood, Midwest Research 
Institute 
Discussion: Sally Free, Center for Automotive Safety; and 
C. William Gray, Ohio Department of Transportation 


5 Monday, 9:00 a.m., Sheraton-Park 
CHEMICAL ADDITIONS AND ADMIXTURES FOR CONCRETE— 
Conference Session 
Richard Berger, presiding 
Presentations 
EVALUATION OF FLY ASH FOR USE IN CONCRETE, John C. 
Rosener, Engineering Testing Laboratory 
PERFORMANCE OF TYPE D ADMIXTURES IN VARIOUS 
BRANDS OF TYPE 1 CEMENT, Billy N. Banister, Texas State 
Department of Highways and Public Transportation 
EVALUATION OF WATER REDUCTION AND SLUMP LOSS BY 
THE MINISLUMP TEST, David L. Kantro, Portland Cement 
Association 
INFLUENCE OF TEMPERATURE ON THE PERFORMANCE OF 
TYPE D ADMIXTURES WITH TYPE 1 CEMENT, Billy N. 
Banister, Texas State Department of Highways and Public Trans- 
portation 
Panel discussion 
USES, CURRENT RESEARCH, AND FIELD APPLICATIONS OF 
SUPERPLASTICIZERS IN CONCRETE 
Members: David Whiting, Portland Cement Association; Ralph 
Britson, lowa Department of Transportation; and Michael M. 
Sprinkel, Virginia Highway and Transportation Research 
Council. 


6 Monday, 9:00 a.m., Shoreham Americana 
CHOICE OF MODE IN TRANSPORTATION PLANNING 
Thomas Hillegass, presiding 

Papers 

FUNCTIONAL ANALYSIS OF MODE CHOICE, Robert I. Meyer 
and Irwin P. Levin, University of lowa; and Jordan J. Louviere, 
University of Wyoming 

INCENTIVES AND DISINCENTIVES TO RIDE SHARING: A 
BEHAVIORAL STUDY, Joseph J. Margolin and Marian R. Misch, 
George Washington University; and Mark Stahr, Federal Highway 
Administration 

EVALUATING ATTRIBUTE IMPORTANCE IN MULTIATTRI- 
BUTE TRANSPORTATION MODELS, Michael A. Johnson, 
University of California, Berkeley 

BINARY COMPETITION MODELS OF INTERCITY RAIL 
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PATRONAGE: DEVELOPMENT AND APPLICATION, Gerald 
S. Cohen, David T. Hartgen, and Nathan S. Erlbaum, New York 
State Department of Transportation 

USING DISAGGREGATE BEHAVIORAL MODELS TO FORE- 
CAST TRAVEL DEMAND IN SMALL AREAS, Michael A. John- 
son and Aaron Adiv, University of California, Berkeley 


7 Monday, 9:00 a.m., Shoreham Americana 
APPLICATIONS OF SYSTEM PLANNING TO WATERWAYS 
Jerome Gilbert, presiding 

Presentations 

VISUAL PRESENTATION OF NEW ECONOMIC MODELING 
TECHNIQUES TO ASSIST MARITIME DECISION MAKING, 
Jerome Gilbert, Port Authority of New York and New Jersey 

ECONOMIC EVALUATION OF U.S. PORT INDUSTRY USING 
THE INPUT-OUTPUT MODEL, Amos Ilan, Port Authority of 
New York and New Jersey 

THE ECONOMICS OF MARITIME POLICY, Joe Bill Young, U.S. 
Maritime Administration 

POLICY PLANNING: MEASURING THE ECONOMIC IMPACT 
OF MARITIME SUBSIDY PROGRAMS FOR OPERATIONS 
AND SHIPBUILDING, Nai-Ching Sun, Port Authority of New 
York and New Jersey 


8 Monday, 9:00 a.m., Shoreham Americana 

STATE ROLE IN SHAPING FUTURE RAIL TRANSPORT 

SERVICES 

Nat Simons, Jr., presiding 

Papers 

PROCEDURES FOR DEVELOPING STATE RAIL PLANS, C. Phillip 
Baumel, John J. Miller, and Thomas P. Drinka, lowa State 
University 

REVIEW AND ANALYSIS OF BRANCH-LINE POLICY ESTAB- 
LISHED BY THE RAILROAD REVITALIZATION AND REGU- 
LATORY REFORM ACT OF 1976, Benjamin J. Allen, Washing- 
ton State University 

Presentation 

STATE TAXATION OF RAILROADS: POTENTIAL AND EXIST- 
ING RAIL ASSISTANCE PROGRAMS, James F. Runke, Council 
of State Governments 

Panel discussion 

Members: C. Phillip Baumel, John J. Miller, Thomas P. Drinka, 
Benjamin J. Allen, and James F. Runke 


9 Monday, 9:00 a.m., Shoreham Americana 
TRANSPORTATION SYSTEM ANALYSIS: CURRENT DIREC- 
TIONS 

Robert L. Knight, presiding 

Papers 

A DECISION-MAKER-DEFINED COST-EFFECTIVENESS FRAME- 
WORK FOR HIGHWAY PROGRAMMING, David |. Wilson, 
Chicago Area Transportation Study; and Joseph L. Schofer, 
Northwestern University 

RESPONSIVE TRANSPORTATION ANALYSIS: EVALUATION 
OF TSM AND OTHER STRATEGIES, Marvin L. Manheim, Ilan 
Salomon, and Peter Furth, Massachusetts Institute of Technology 

SENSITIVITY ANALYSIS OF SELECTED TRANSPORTATION 
CONTROL STRATEGIES, Robert J. Maxman and Darwin G. 
Stuart, Barton-Aschman Associates, Inc. 

EVALUATION OF ROAD AND TRANSIT SYSTEM REQUIRE- 
MENTS FOR ALTERNATIVE URBAN FORMS, R. G. Rice, 
University of Toronto, Canada 

APPLICATIONS OF THE NEW “ALTERNATIVE FUTURES” 
PLANNING CONCEPT, Martin J. Bernard II!, Argonne National 


Laboratory 

SPECIALIZED TRANSPORTATION PROVIDERS IN THE CON- 
TENT OF THE TRANSPORTATION COMPLEX: THE CHAR- 
ACTERISTICS OF LOCAL PASSENGER TRANSPORTATION 
PROVIDERS IN TEXAS, Ronald Briggs, University of Texas at 


Dallas 
1 O Monday, 9:00 a.m., Shoreham Americana 
BUS TRANSIT 
James C. Echols, presiding 
Papers 


INCENTIVE PROGRAM FOR BUS CARRIERS, Edward M. Abrams, 
Simpson and Curtin; and Harold J. McLaughlin, Jr., Port Authority 
of New York and New Jersey 

SANTA MONICA FREEWAY DIAMOND LANES: FREEWAY- 
ACCIDENT ANALYSIS, John W. Billheimer, Systan, Inc. 

PEAK-BASE COST ALLOCATION MODELS, Walter Cherwony and 
Subhash R. Mundle, Simpson and Curtin 

COST ANALYSIS OF CURRENT U.S. SURFACE TRANSIT FARE- 
COLLECTION SYSTEMS, James |. Scheiner and Subhash R. 
Mundle, Simpson and Curtin 

BUS PRIORITY SIGNAL CONTROL: SIMULATION ANALYSIS 
OF TWO STRATEGIES, Edward B. Lieberman, KLD Associates, 
Inc.; and Ann Muzyka and David Schmeider, Transportation 
Systems Center 


1 1 Monday, 9:00 a.m., Shoreham Americana 
COST OF HIGHWAY TRAFFIC FACILITIES—Conference Session 
Charles W. Dale, presiding 

Presentations 

IMPROVING FOUNDATIONS FOR DEVELOPMENT AND EVAL- 
UATION OF SAFETY PROGRAMS, Benjamin Chatfield, Federal 
Highway Administration 

CONCEPTS, PRINCIPLES, AND OBJECTIVES OF ECONOMIC 
ANALYSIS APPLICABLE TO TRAFFIC ACCIDENTS, Robley 
Winfrey, Arlington, Virginia 

1975 SOCIETAL COSTS OF MOTOR VEHICLE ACCIDENTS, 
Barbara Faigin, Silver Spring, Maryland 

PROCEDURES OF THE NATIONAL SAFETY COUNCIL FOR 
ESTIMATING THE COST OF A HIGHWAY TRAFFIC FATAL- 
ITY, J. L. Recht, National Safety Council 

Panel Discussion 

Members: Richard S. Leavenworth, University of Florida; and 
Gabriel Roth, International Bank for Reconstruction and De- 
velopment 

SUMMARY AND RESEARCH NEEDS, Gerald A. Fleischer, Uni- 
versity of Southern California, Los Angeles 


1 2 Monday, 9:00 a.m., Shoreham Americana 

ANALYSIS OF THE OXIDANT IMPACT OF METROPOLITAN 

TRANSPORTATION PLANS—Conference Session 

Norman L. Cooper, presiding 

Presentations 

OXIDANT MODELING STATUS, Kenneth L. Demerjian, Environ- 
mental Protection Agency 

OXIDANT MODELING APPLICATIONS IN LOS ANGELES, 
Alan Eschenroder, Environmental Research and Technology, Inc. 

OXIDANT MODELING APPLICATIONS IN DENVER, Denis E. 
Donnely, Colorado Department of Highways 

OXIDANT MODELING APPLICATIONS IN SAN DIEGO, Andrew 
J. Ranzieri, California Air Resources Board 

OXIDANT MODELING APPLICATIONS IN PHOENIX, Neil S. 
Berman, Arizona State University 


Monday, 2:00 p.m., Sheraton-Park 
INTERNATIONAL ACTIVITIES ROUNDTABLE 
Robert N. Hunter, presiding 


The roundtable will include brief, informal reports on sub- 
jects such as 


TRANSPORTATION DEVELOPMENTS 

COORDINATION OF TRANSPORTATION RESEARCH 

EXCHANGE OF INFORMATION 

ACTIVITIES OF RESEARCH AGENCIES IN OTHER 
COUNTRIES 

RECENT AND FUTURE MEETINGS 


The gathering will afford an opportunity for those attending 
the Annual Meeting from other countries to meet others in- 
terested in international development. All registrants at the 
Annual Meeting are invited, but those from other countries 

are especially encouraged to attend. 


Monday, 2:00 p.m., Sheraton-Park 
POLYMER PATCHING OF CONCRETE BRIDGE DECKS 
Stanley Woolman, presiding 
A film presentation by Peter Romano, Massachusetts De- 
partment of Public Works, and Hiram Pearlman; Federal 
Highway Administration, of a 3 to 4-year study conducted 
by the Massachusetts Department of Public Works. The 
study was undertaken to determine whether existing mainte- 
nance crews could use polymer concrete for different kinds 
of patches on different bridge sites after being instructed 
largely by means of this film. The length is 30 to 45 min. 


1 3 Monday, 2:00 p.m., Sheraton-Park 
UTILITY-HIGHWAY COORDINATION-—Conference Session 
James A. Carney, presiding 

Presentations 

UTILITY OCCUPANCY OF FREEWAYS, Raymond A. Koenig, Jr., 
Byrd, Tallamy, MacDonald, and Lewis 

COMBINED TRANSPORTATION CORRIDORS, Joseph D. George, 
Metropolitan Toronto Roads and Traffic Department, Canada 

PROGRESS REPORT ON COMPUTERIZED MAPPING AND 
RECORD SYSTEMS FOR UTILITIES, E. C. Jenik, American 
Telephone and Telegraph Company 

FIELD EVALUATION OF AN ALL-PURPOSE PIPE LOCATOR, 
Roger Rowe, Public Technology, Inc. 


1 4 Monday, 2:00 p.m., Sheraton-Park 
PLANNING FOR AIRPORT ACCESS—Conference Session 
Robert L. Paullin, presiding 

Presentations , 

AN AIRLINE OPERATOR'S VIEW, Donald Drews, Western Air- 
lines, Inc. 

AN AIRPORT OPERATOR'S VIEW, Robert S. Michael, Stapleton 
International Airport 

AN AIRPORT OPERATOR'S VIEW, William M. Schoenfeld, Los 
Angeles Department of Airports wate 

A NATIONAL VIEW, David G. Smith, University of Virginia 

A CONSULTANT'S VIEW, Edward M. Whitlock, Jr., Wilbur Smith 
and Associates 


1 5 Monday, 2:00 p.m., Sheraton-Park 

SYSTEM APPROACH TO THE SOLUTION OF RAILROAD- 

HIGHWAY GRADE-CROSSING PROBLEMS—Conference Session 

Otto F. Sonefeld, presiding 

Presentations 

GRADE-CROSSING INVENTORY: ITS STATUS AND FEDERAL 
APPLICATIONS, John S. Hitz, Transportation Systems Center 

USE OF GRADE-CROSSING INVENTORY DATA IN STATE RAIL 
PLANNING AND RAIL CORRIDOR ANALYSIS, Hoy A. Rich 
ards, Texas A&M University 

RAILROAD APPROACH TO PROGRAMMING GRADE-CROSSING 
IMPROVEMENTS, Donald D. Thomas, Burlington Northern, Inc. 

CALIFORNIA RAILROAD GRADE-SEPARATION PROGRAM, 
William R. Schulte, California Public Utilities Commission 

RAIL-HIGHWAY GRADE-CROSSING CLOSURES: A CASE 
STUDY, William D. Berg, University of Wisconsin—Madison 


1 6 Monday, 2:00 p.m., Sheraton-Park 

PERSONAL TRANSPORTATION OF THE PHYSICALLY HANDI- 

CAPPED DRIVER—Conference Session 

Newton C. Ellis, presiding 

Presentations 

TRANSPORTATION NEEDS OF THE SEVERELY HANDICAPPED, 
A. James McKnight, National Public Services Research Institute 

VETERANS ADMINISTRATION PROGRAM FOR DRIVING 
REHABILITATION, Edward Peizer, Veterans Administration 
Prosthetics Center 

EVALUATION OF CANDIDATE DRIVER FOR DRIVER RE- 
HABILITATION, R. Koppa, Texas A&M University; and E. N. 
Zuniga, Texas Institute for Rehabilitation and Research 

DESIGN AND EVALUATION OF ADAPTIVE CONTROL, Make 
McDermot, Texas A&M University 

EXAMPLES OF DEVELOPMENT OF ADAPTIVE-CONTROL 
EQUIPMENT FOR ACCOMMODATION AND RESTRAINT, 
David Harden, Detroit Rehabilitation Insitute 

Panel discussion 

Members: Anton Reichenberger, Veterans Administration 
Prosthetics Center; John W. Eberhard, National Highway Traffic 
Safety Administration; Ralph Hotchkiss, Center for Concerned 
Engineering; and Robert Juvenal, University of Michigan 


1 T Monday, 2:00 p.m., Sheraton-Park 
REPAIR AND STRENGTHENING OF STEEL BRIDGES 
Frank D. Sears, presiding 

Presentation 

REPAIR AND UPGRADING OF STEEL BRIDGES, A. G. Lichten- 
stein, A. G. Lichtenstein and Associates, Inc. 

Papers 

RETROFITTING FATIGUE-DAMAGED, COVER-PLATED BRIDGE 
MEMBERS, John W. Fisher, Alan W. Pense, and Robert E. Slock- 
bower, Lehigh University 

STIFFENING THE MANHATTAN BRIDGE, A. |. Zuckerman, Stein- 
man, Boynton, Gronquist and Birdsall 

SOME EXAMPLES OF DETECTION AND REPAIR OF FATIGUE 
DAMAGE IN RAILWAY BRIDGE MEMBERS, Robert A. P. 
Sweeney, Canadian National Railways 

Presentation 

REPAIR TECHNIQUES FOR DAMAGED STEEL-BRIDGE MEM- 
BERS, H. W. Mishler, Battelle Columbus Laboratories 
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1 8 Monday, 2:00 p.m., Sheraton-Park 
EARTHWORK CONSTRUCTION 
Richard Turner, presiding 

Paper 

IMPLEMENTATION OF QUALITY ASSURANCE SPECIFICATIONS 
FOR EXCAVATION AND EMBANKMENT CONSTRUCTION IN 
WEST VIRGINIA, Berke L. Thompson, West Virginia Department 
of Highways 

Presentations 

NEW YORK STATE'S EXPERIENCE WITH SEPARATE PAYMENT 
FOR EXCAVATION AND EMBANKMENT, Wesley P. Moody, 
New York State Department of Transportation 

STATISTICAL COMPACTION CONTROL AND REDUCTION IN 
INSPECTION, Frederick Boyce, Maine Department of Transpor- 
tation 

Panel discussion 

EARTHWORK SPECIFICATIONS 
Members: Lyndon H. Moore, New York State Department of 
Transportation; David Gedney, Federal Railroad Administration; 
and Raymond Forsyth, California Department of Transportation 


1 .S) Monday, 2:00 p.m., Shoreham Americana 
MANUAL TECHNIQUES FOR TRAVEL FORECASTING 
Daniel Brand, presiding 
Papers 
MANUAL TECHNIQUES AND TRANSFERABLE PARAMETERS 
FOR URBAN TRANSPORTATION PLANNING, Arthur B. 
Sosslau, Amin B. Hassam, and Maurice M. Carter, COMSIS Corpo- 
ration 
TABULATION OF DEMAND ELASTICITIES IN URBAN TRAVEL 
FORECASTING, Yupo Chan and Fong-lieh O, Pennsylvania State 
University 
DETERMINING TRAVEL CHOICES TO BE MODELED FOR 
NONWORK TRAVEL, Thomas E. Parody, Charles River Associates 
CHARACTERISTICS OF URBAN TRANSPORTATION DEMAND: 
A NEW DATA BANK, Herbert S. Levinson, Wilbur Smith and 
Associates 
Discussion: Kevin E. Heanue, Federal Highway Administration; 
and John R. Hamburg, John Hamburg and Associates 


2 O Monday, 2:00 p.m., Shoreham Americana 

NEW WATERWAY TRANSPORTATION DEVELOPMENTS AND 

INTERMODAL TRANSPORTATION FACILITATION—Conference 

Session 

Howard E. Olson and John T. Norris, Jr., presiding 

Presentations 

INLAND WATERWAY TRANSPORTATION DEVELOPMENTS IN 
THE USSR AND SOME COMPARISONS WITH THE U.S. NET- 
WORK, Anatoly Hochstein, Louis Berger Group, Inc. 

TECHNOLOGICAL ADVANCES IN NEW YORK CITY’S WATER- 
BORNE PASSENGER TRANSPORTATION, Carl Berkowitz, 
New York City Department of Marine and Aviation 

INLAND WATERWAY PORT: NUCLEUS OF THE INTERMODAL 
FREIGHT TRANSPORTATION FACILITATION CENTER, 
John L. Hazard, Michigan State University 

SOCIOECONOMIC IMPACT OF THE OPTIMIZED INLAND 
WATERWAY PORT AND INTERMODAL FREIGHT TRANS- 
PORTATION FACILITATION CENTER, Donald E. Lang, Sr., 
Civil Systems, Inc. 


2 1 Monday, 2:00 p.m., Shoreham Americana 

USING URBAN TRANSPORTATION FINANCE RESEARCH FOR 

LOCAL GOVERNMENT DECISION MAKING 

Alice E. Kidder and Arthur D. Rogers, presiding 

Panel discussion 

Members: Pat Russell and Robert Farrell, Los Angeles City Council; 
Margaret Hance, city of Phoenix; George Forbes, Cleveland City 
Council; Arthur J. Holland, City of Trenton; Charles F. Horn, 
city of Kettering, Ohio; Terrence Bracy and Chester Davenport, 
U.S. Department of Transportation; Alan Altschuler, Massachu- 
setts Institute of Technology; William H. Crowell, Polytechnic 
Institute of New York; and C. Kenneth Orski, Urban Mass Trans- 
portation Administration 


22 Monday, 2:00 p.m., Shoreham Americana 
COMMUNITY EFFECTS OF HIGHWAY TRANSPORTATION 
Owen H. Sauerlender, presiding 

Papers 

AUTOMOBILE RESTRICTED ZONES IN THE DELAWARE VAL- 
LEY REGION AND EVALUATION OF TRENTON COMMONS 
AND CHESTNUT STREET TRANSIT WAY, Philippos Loukissas 
and Robert Gancarz, Delaware Valley Regional Planning Commis- 
sion 

EFFECTS OF SUPERHIGHWAYS IN URBAN AREAS, Michael 
L. Chernoff, Georgia State University 

ATTRACTION OF INTERSTATE RADIAL FREEWAY CORRI- 
DORS FOR NEW OFFICE SITES, Murray Frost and Armin K. 
Ludwig, University of Nebraska at Omaha 

IMPACT MODELS OF HIGHWAY CONSTRUCTION ON URBAN 
NEIGHBORHOODS, Ben-chieh Liu, Midwest Research Institute 

INVESTIGATION OF VARIABLE WORK HOURS IN THE TWIN 
CITIES METROPOLITAN AREA, George J. Scheuernstuhl! and 
Charleen Z. Beltt, Barton-Aschman Associates, Inc. 


2 3 Monday, 2:00 p.m., Shoreham Americana 
PUBLIC TRANSPORTATION PLANNING AND DEVELOPMENT 
George E. Gray, presiding 

Papers 

COMPARISON OF ATTITUDES TOWARD TRANSIT SERVICE 
IMPROVEMENTS IN SEVEN SMALL URBAN AREAS, David L. 
Weiss and Alfred J. Neveu, New York State Department of 
Transportation 

SIMULATION STUDY OF ALTERNATIVE REAL-TIME HEAD- 
WAY CONTROL STRATEGIES, David Koffman, Crain and 
Associates 

TOWARD THE DEVELOPMENT OF AN ACCOMMODATION 
SERVICE POLICY, Lewis Polin, Orange County Transit District; 
and George T. Mauro, Simpson and Curtin 

CONTRACT MANAGEMENT IN THE TRANSIT INDUSTRY, M. 
M. Bakr, University of Wisconsin—Parkside; Daniel Robey, 
Florida International University; and Thomas S. Miller, U.S. 
Marine Corps 

PEAK AND OFF-PEAK REVENUE AND COST ALLOCATION 
MODEL, Herbert S. Levinson, Wilbur Smith and Associates 


24 Monday, 2:00 p.m., Shoreham Americana 

TOWARD A NEW FRAMEWORK FOR URBAN LAND USE IN 

TRANSPORTATION PLANNING 

David E. Boyce, presiding 

Papers 2 

MODELERS, MUDDLERS, AND MULTITUDES: ESTABLISHING 
A BALANCED TRANSPORTATION PLANNING PROCESS, 
Michael A. Goldberg, University of British Columbia, Canada 


HOW TO DO A TRANSIT STATION LAND-USE IMPACT STUDY, 
Douglass B. Lee, Jr., University of lowa 

MODELS FOR PREDICTING THE IMPACT OF TRANSPORTA- 
TION POLICIES ON RETAIL ACTIVITY, Steven R. Lerman, 
Massachusetts Institute of Technology; and Clifford R. Kern, State 
University of New York at Binghamton 

A MODEL FOR OPTIMIZING URBAN TRANSIT SYSTEMS, Alan 
Black, University of Texas at Austin 


2 5 Monday, 2:00 p.m., Shoreham Americana 

TECHNICAL ANALYSIS OF AIR POLLUTION MODELING ON 

THE LOCAL SCALE—Conference Session 

Walter Dabberdt, presiding 

Presentations 

MONITORING AND MODELING OF RESUSPENDED ROADWAY 
DUST NEAR URBAN ARTERIALS, Frank Record, GCA Corpo- 
ration 

REVIEW OF EPA'S GUIDELINES FOR EVALUATING INDIRECT 
SOURCES AND CARBON MONOXIDE HOT SPOTS, George 
Schewe, Environmental Protection Agency 

CRITERIA FOR POLLUTANT MONITORING ON NEW ROAD- 
WAYS, Frank Ludwig and Eugene Shelar, Stanford Research 
Institute 

OVERVIEW OF THE GM/EPA SULFATE-DISPERSION STUDY, 
David Chock, General Motors Corporation 

ATMOSPHERIC AND WIND TUNNEL STUDIES OF NEW ROAD- 


WAY DISPERSION, Walter Dabberdt, Stanford Research Institute; 


and Howard Jonkedyk, Federal Highway Administration 

SCOPE AND INTERIM RESULTS OF THE LONG ISLAND EX- 
PRESSWAY DISPERSION STUDY, S. T. Rao, New York State 
Department of Environmental Conservation 


Monday, 5:00 p.m., Shoreham Americana 
DIALOGUE 


With Marvin L. Manheim, Massachusetts Institute of Tech- 
nology, and George M. Smerk, Indiana University, on the di- 
rection transportation will take in the years ahead and the real 
issues and decisions facing transportation. Take advantage of 
this unusual opportunity to participate in a small group discus- 
sion with leading transportation professionals. Space will be 
limited. 


Monday, 5:00 p.m., Sheraton-Park 
DESIGN OF EMBANKMENTS ON SOFT CLAYS-— Videotape 
Stanley Woolman, presiding 


A presentation by T. William Lambe and W. Allen Marr of a 
videotape prepared by Massachusetts Institute of Technology 
and Region 1 of the Federal Highway Administration. The 
videotape summarizes a 10-year research study conducted by 
MIT to obtain information on the reliability of techniques for 
predicting deformations, pore pressures, and stability of em- 
bankments placed on a thick deposit of soft soil. The length 
is 45 min. Atténdance is limited by size of TV monitor. 


Pa 6 Monday, 8:00 p.m., Sheraton-Park 
TUNNELING AND UNDERGROUND STRUCTURES—Symposium 
Delon Hampton, presiding 

Papers 

ANALYSIS OF NATIONWIDE DEMAND FOR URBAN TRANS- 
PORTATION TUNNELS, M. G. Myers and R. K. Wood, Logistics 
Management Institute; and L. B. Blattenberger and Armando M. 
Lago, Ecosometrics, Inc. 

STRUCTURAL TESTING OF MODEL CONCRETE TUNNEL LIN- 
ING, S. L. Paul and R. E. Heuer, University of Illinois at Urbana- 
Champaign 

FRACTURE CONTROL IN TUNNEL BLASTING, Donald B. Barker, 
William L. Fourney, and James W. Dally, University of Maryland 

IMPROVEMENT OF GROUND SUPPORT PERFORMANCE BY 
FULL CONSIDERATION OF GROUND DISPLACEMENT, 
Herbert H. Einstein and Charles W. Schwartz, Massachusetts I nsti- 
tute of Technology 

TUNNEL-BORING PENETRATION RATE AND MACHINE DE- 
SIGN, Fun-Den Wang and Levent Ozdemir, Colorado School of 
Mines 


2 7 Monday, 8:00 p.m., Sheraton-Park 
FREEWAY INCIDENTS AND DIVERSION 
Robert S. Foote, presiding 

Papers 

FREEWAY-INCIDENT-DETECTION ALGORITHMS BASED ON 
DECISION TREES WITH STATES, Harold J. Payne, ORINCON 
Corporation; and Samuel C. Tignor, Federal Highway Administra- 
tion 

FIELD EVALUATION OF MESSAGES FOR REAL-TIME DIVER- 
SION OF FREEWAY TRAFFIC FOR SPECIAL EVENTS, Conrad 
L. Dudek, Graeme D. Weaver, Donald R. Hatcher, and Stephen H. 
Richards, Texas A&M University 

ANALYSIS OF DRIVER RESPONSE TO POINT DIVERSION FOR 
SPECIAL EVENTS, Stephen H. Richards, William R. Stockton, 
and Conrad L. Dudek, Texas A&M University 

INCIDENT DETECTION: A BAYESIAN APPROACH, Moshe Levin 
and Gerianne M. Krause, Illinois Department of Transportation 

FRONTAGE ROAD RAMP TO CROSS-STREET DISTANCE RE- 
QUIREMENT IN URBAN FREEWAY DESIGN, J. Michael Turner 
and Carroll J. Messer, Texas A&M University 


2 8 Monday, 8:00 p.m., Sheraton-Park 
OPERATIONAL EFFECTS OF MEDIANS AND ROADSIDES 
Stanley R. Byington, presiding 
Papers 
ROADSIDE HAZARD MODEL, Jerome W. Hall, University of New 
Mexico; and Thomas E. Mulinazzi, University of Maryland 
MACROSCOPIC MODELING OF TWO-LANE RURAL ROADSIDE 
ACCIDENTS, Donald E. Cleveland and Ryuichi Kitamura, Uni- 
versity of Michigan 
Discussion: John C. Glennon, Overland Park, Kansas; 
Graeme D. Weaver, Texas A&M University; and Thomas E. 
Mulinazzi, University of Maryland 
TWO-WAY LEFT-TURN LANES: STATE-OF-THE-ART OVER- 
VIEW AND AN IMPLEMENTATION GUIDE, Zoltan A. Nemeth, 
Ohio State University 
SELECTION OF MEDIAN TREATMENTS FOR EXISTING ARTE- 
RIAL HIGHWAYS, Douglas W. Harwood, Midwest Research 
Institute; and John C. Glennon, Overland Park, Kansas 
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2 9 Monday, 8:00 p.m., Sheraton-Park 

IS DRIVER PERFORMANCE RESEARCH MEETING THE 

DEMANDS?—Conference Session 

Helmut T. Zwahlen, presiding 

Presentations 

UNIVERSITY VIEWPOINT, Thomas H. Rockwell, Ohio State Uni- 
versity 

USER VIEWPOINT, Robert D. McMillen, Ohio Department of Trans- 
portation 

RESEARCH ORGANIZATION VIEWPOINT, David H. Weir, Systems 
Technology, Inc. 

GOVERNMENT VIEWPOINT, J. E. Uhlaner, Army Research Institute 
for the Behavioral and Social Sciences 

Panel discussion 

UNIVERSITY AND DRIVER EDUCATION, Margaret Hubbard 
Jones, University of Southern California 

GOVERNMENT AND TRAFFIC ENGINEERING, Gerson J. 
Alexander, Federal Highway Administration 

UNIVERSITY AND STATISTICIANS, John Neuhardt, Ohio State 
University 

RESEARCH ORGANIZATIONS, Nathaniel H. Pulling, Liberty 
Mutual Research Center 

UNIVERSITY AND DRIVER-PERFORMANCE RESEARCH, Rudolf 
G. Mortimer, University of Illinois at Urbana-Champaign 

RESEARCH AND THE AUTOMOBILE INDUSTRY, Lyman M. 
Forbes, Ford Motor Company 


3 O Monday, 8:00 p.m., Sheraton-Park 
BRIDGE DESIGN, INSPECTION, AND REPAIR 
Heinz P. Koretzky, presiding 

Papers 

EFFECT OF MECHANICAL CONNECTORS ON COMPOSITE 
ACTION IN GLULAM BRIDGES, J. D. Pault, R. M. Gutkowski, 
and J. R. Goodman, Colorado State University 

STRESS ANALYSIS OF THE HAUNCH REGION IN A RIGID 
FRAME BRIDGE, Steven D. Leftwich, Virginia Highway and 
Transportation Research Council; and Furman W. Barton, Uni- 
versity of Virginia 

MICHIGAN'S BRIDGE DECK CONCRETE COVER INVESTIGA- 
TION, J. M. Ritchie and P. W. O'Rourke, Michigan Department 
of State Highways and Transportation 

CRACKED STRUCTURAL CONCRETE REPAIR THROUGH 
EPOXY INJECTION AND REINFORCING BAR INSERTION, 
F. Wayne Stratton, Roger B. Alexander, and William J. Nolting, 
Kansas Department of Transportation 


mG 1 Monday, &:00 p.m., Sheraton-Park 

GENERAL ASPHALT MATERIALS, MIXTURES, AND PERFOR- 

MANCE 

J. Claine Petersen, presiding 

Papers 

ASPHALT CEMENT CONSISTENCY, S. C. Shah, Louisiana Depart- 
ment of Transportation 

EVALUATION OF ASPHALT-EMULSION-TREATED MIXTURE 
PROPERTIES USING MARSHALL CONCEPTS, A. A. Gadallah, 
Cairo University, Egypt; and Leonard E. Wood and Eldon J. 
Yoder, Purdue University 

DEVELOPMENT OF A PRACTICE METHOD FOR FATIGUE AND 
FRACTURE TOUGHNESS, Kamran Majidzadeh and Moses 
Karakouzian, Ohio State University 

PETROGRAPHIC INSIGHTS INTO WEAR AND POLISH SUSCEP- 
TIBILITY,S. H. Dahir, Pennsylvania State University 

STUDY OF TRANSVERSE CRACKING IN OKLAHOMA FLEXI- 
BLE HIGHWAY PAVEMENTS, Magdy S. Noureldin, Cairo Uni- 


versity, Egypt; and Phillip G. Manke, Oklahoma State University 

MINNESOTA HEAT-TRANSFER METHOD FOR RECYCLING 
BITUMINOUS PAVEMENT, Richard C. Ingberg, Richard M. 
Morchinek, and Ronald H. Cassellius, Minnesota Department of 
Transportation 


3 2 Monday, 8:00 p.m., Sheraton-Park 
FROST AND PHYSICOCHEMICAL PROPERTIES 
Joakim G. Laguros, presiding 

Papers 

EXPANDED POLYSTY RENE CONCRETE SUBBASES, Amir N. 
Hanna, Portland Cement Association 

SOME FACTORS AFFECTING THAW STRAIN, Bernard D. Alkire, 
Michigan Technological University 

PHASE COMPOSITION MEASUREMENTS ON SOILS AT HIGH 
WATER CONTENTS BY THE PULSED NUCLEAR MAGNETIC 
RESONANCE TECHNIQUE, Allen R. Tice, U.S. Army Cold 
Regions Research and Engineering Laboratory; Chester M. Burrous, 
University of Washington; and Duwayne M. Anderson, National 
Science Foundation 

EVALUATION OF HYSTERESIS IN MERCURY INTRUSION 
POROSIMETRY BY SECOND-INTRUSION METHOD, O. Z. 
Cebeci, T. Demirel, and R. A. Lohnes, lowa State University 

EFFECTS OF WATER ABSORPTION ON KAOLIN CLAY DUR- 
ING SHEAR, G. R. Glenn, Rutgers, State University of New 
Jersey 


3 3 Monday, 8:00 p.m., Shoreham Americana 

CURRENT USE OF INTERACTIVE GRAPHICS IN TRANSPORTA- 

TION ORGANIZATIONS—Conference Session 

Hubert A. Henry, presiding 

Panel discussion 

Members: Raymond L. West, Oklahoma Department of Transporta- 
tion; D. T. Fortune, Mississippi State Highway Department; Guy 
Nesin, Michigan Department of State Highways and Transporta- 
tion; Richard Delheimer, Illinois Department of Transportation; 
and William L. Crawford, Texas State Department of Highways 
and Public Transportation 


3 4 Monday, 8:00 p.m., Shoreham Americana 

IMPACT OF UNIVERSITY RESEARCH AND TRAINING IN THE 

TRANSPORTATION FIELD—Conference Session 

Lester A. Hoel, presiding 

Panel discussion 

Members: Charles V. Wootan, Texas A&M University; Kenneth W. 
Heathington, University of Tennessee; Paul O. Roberts, Massachu- 
setts Institute of Technology; Louis J. Gambaccini, Port Authority 
Trans-Hudson Corporation; Herbert S. Levinson, Wilbur Smith 
and Associates; Robert Ravera, U.S. Department of Transporta- 
tion; and Lawrence Dahms, California Department of Transporta- 
tion 


3 5 Monday, 8:00 p.m., Shoreham Americana 

FEDERAL, STATE, AND LOCAL ROLE RELATED TO NA- 

TIONAL DATA NEEDS AND PROGRAMS-—Conference Session 

Joseph M. Manning, presiding 

Presentations 

FEDERAL FRAMEWORK FOR STATISTICS 1978-1980, Arnold 
Strasser, U.S. Office of Management and Budget 

NATIONAL TRANSPORTATION INFORMATION PROGRAMS 
IN OTHER COUNTRIES, Walter Diewald, Battelle Columbus 
Laboratories 

TRANSPORTATION DATA NEEDED FOR NATIONAL ENERGY 


PROGRAMS, Philip D. Patterson, Energy Research and Develop- 
ment Administration 
CENSUS OF TRANSPORTATION TRUCK AND COMMODITY 
SURVEYS, Robert Torene, U.S. Bureau of the Census 
NATIONAL DATA FOR METROPOLITAN PLANNING, Lawrence 
V. Hammel, Tri-State Regional Planning Commission 
NATIONAL DATA PROGRAMS AND STATE NEEDS, Frederick 
Memmott, Roger Creighton Associates, Inc. 


3 6 Monday, 8:00 p.m., Shoreham Americana 
TRANSPORTATION PRODUCTIVIT Y—Conference Session 
Raymond J. Colanduoni, presiding 

Panel discussion 

Members: D. L. Howell, University of Mississippi; Daniel V. Maroney, 
Jr., Amalgamated Transit Union; George Kupper, National Com- 
mission on Productivity and Work Quality; Gerry Wurf, American 
Federation of State, County, and Municipal Employees; J. G. 
Dillon, Bechtel Corporation; and M. A. Verville, Eastern Airlines 


3 7, Monday, 8:00 p.m., Shoreham Americana 
INTEGRATED PLANNING AND MANAGEMENT OF TRANSPOR- 
TATION AND AIR QUALITY —Conference Session 
Joel Horowitz, presiding 
Presentations 
EXPERIENCE WITH CONSISTENCY REVIEWS IN FOUR METRO- 
POLITAN AREAS, George Bonina, U.S. Environmental Protection 
Agency 
AIR-QUALITY CONSIDERATIONS IN TRANSPORTATION 
PLANNING, Elizabeth Deakin, Cambridge Systematics, Inc. 
FHWA’'S ROLE UNDER THE CLEAN AIR ACT AMENDMENTS 
OF 1977, Ali Sevin, Federal Highway Administration 
INTEGRATING AIR-QUALITY CONSIDERATIONS INTO THE 
TRANSPORTATION PLANNING PROCESS 
EXPERIENCE IN THE WASHINGTON AREA, Albert Grant, 
Metropolitan Washington Council of Governments 
EXPERIENCE IN THE LOS ANGELES AREA, David Di Julio, 
Southern California Association of Governments 
3 8 Tuesday, 9:00 a.m., Sheraton-Park 
TECHNOLOGY TRANSFER-—Conference Session, Part 1 
William L. Garrison, presiding 
Presentations 
TECHNOLOGY NEEDS AND THE PROCESS BY WHICH THEY 
ARE FILLED, William L. Garrison, University of California, 
Berkeley 
REVIEW OF THE NATIONAL SCIENCE FOUNDATION’S INTER- 
GOVERNMENTAL PROGRAMS, Robert C. Crawford, National 
Science Foundation 
OVERVIEW OF FEDERAL PROGRAMS AND ACTIVITIES, 
Alfonso B. Linhares, U.S. Department of Transportation 
FEDERAL CONSORTIUM FOR TECHNOLOGY TRANSFER, 
George F. Linsteadt, Federal Laboratory Consortium 
U.S. DEPARTMENT OF TRANSPORTATION AND STATE 
TRANSPORTATION AGENCIES PROGRAMS AND ACTIVI- 
TIES, Milton P. Criswell, Federal Highway Administration 
STATE GOVERNMENT LEGISLATIVE PROGRAMS ANDACTIVI- 
TIES, John Reuss, National Conference of State Legislatures 


3 9 Tuesday, 9:00 a.m., Sheraton-Park 

SAFETY IN CONSTRUCTION AND MAINTENANCE WORK 

ZONES—PART 1: ENGINEERING AND LEGAL ASPECTS 
Kenneth A. Brewer, presiding 


Papers 
LIABILITY FOR IMPROPER TRAFFIC SIGNALING, SIGNING, 


AND PAVEMENT MARKINGS, Larry W. Thomas, Transporta- 


tion Research Board 

STATUS OF TRAFFIC SAFETY IN HIGHWAY CONSTRUCTION 
ZONES: AN OVERVIEW, Robert J. Paulsen, Howard, Needles, 
Tammen and Bergendoff; Douglas W. Harwood and Jerry L. 
Graham, Midwest Research Institute; and John C. Glennon, Over- 
land Park, Kansas 

CRASH TEST EVALUATION OF TEMPORARY TRAFFIC BAR- 
RIERS, M. E. Bronstad, C. E. Kimball, and Edwin O. Wiles, South- 
west Research Institute 

EVALUATION OF TIMBER BARRICADES AND PRECAST CON- 
CRETE TRAFFIC BARRIERS FOR USE IN HIGHWAY CON- 
STRUCTION AREAS, Frank N. Lisle, Virginia Highway and 
Transportation Research Council 

ACCIDENT ANALYSIS OF HIGHWAY CONSTRUCTION ZONES, 
Jerry L. Graham, Midwest Research Institute; Robert J. Paulsen, 
Howard, Needles, Tammen and Bergendoff; and John C. Glennon, 
Overland Park, Kansas 

Presentation 

TRAFFIC CONTROLS FOR CONSTRUCTION AND MAINTE- 
NANCE WORK SITES: REVIEW OF THE AMERICAN PUBLIC 
WORKS ASSOCIATION RESEARCH REPORT, Jerome D. 
Franklin, American Public Works Association 


4 O Tuesday, 9:00 a.m., Sheraton-Park 


NEW FEDERAL INVOLVEMENT IN EVALUATING STATE 
HIGHWAY MAINTENANCE MANAGEMENT-—Conference Session 
John S. Jorgensen, presiding 

Presentations 

WHAT DOES FEDERAL HIGHWAY ADMINISTRATION INVOLVE- 
MENT IN REVIEWING STATE MAINTENANCE QUALITY 
STANDARDS, WORK PERFORMANCE, AND PERFORMANCE 
BUDGETING MEAN? Paul E. Cunningham, Federal Highway 
Administration 

REACTION TO THE NEW FEDERAL HIGHWAY ADMINISTRA- 
TION INVOLVEMENT BY STATE HIGHWAY MAINTENANCE 
REPRESENTATIVES, Charles T. Edson, New Jersey Department 
of Transportation; and Samuel F. Lanford, Arizona Department 
of Transportation 


4 1 Tuesday, 9:00 a.m., Sheraton-Park 
TRAFFIC RECORD SYSTEMS IN PROJECT EVALUATION 
John L. Schlaefli, presiding 

Papers 

METHODOLOGY FOR RANKING ROADSIDE HAZARD COR- 
RECTION PROGRAMS, William W. Hunter, Forrest M. Council, 
Amitabh K. Dutt, and David G. Cole, University of North Carolina 

EVALUATION OF HIGHWAY SAFETY PROJECTS USING THE 
QUALITY CONTROL TECHNIQUE, Tapan K. Datta, Brian L. 
Bowman, and Kenneth S. Opiela, Wayne State University 

MICHIGAN DIMENSIONAL ACCIDENT SURVEILLANCE MODEL, 
Thomas L. Maleck, Michigan Department of State Highways and 
Transportation 

ACCIDENT CHARACTERISTICS BEFORE, DURING, AND AFTER 
SAFETY UPGRADING PROJECTS ON OHIO’S RURAL INTER- 
STATE SYSTEM, Zoltan A. Nemeth, Ohio State University; and 
Donald James Migletz, Ohio Department of Transportation 


4 2 Tuesday, 9:00 a.m., Sheraton-Park 
RECYCLING OF BITUMINOUS CONCRETE 
Val Worona, presiding 


Presentations 
RECYCLING PAVEMENTS WITH CONVENTIONAL PLANTS 
AND EQUIPMENT, David G. Tunnicliff, Warren Brothers Com- 


pany 
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RECYCLING OF BITUMINOUS CONCRETE, Roger Welsch, Texas 
State Department of Highways and Public Transportation 

RECYCLING BITUMINOUS CONCRETE BY CONTINUOUS 
MIXER IN MINNESOTA, Richard C. Ingberg, Minnesota Depart- 
ment of Transportation 

Papers 

RECYCLING OF ASPHALTIC CONCRETE: ARIZONA‘S FIRST 
PROJECT, James A. McGee and A. James Judd, Arizona Depart- 
ment of Transportation 

IOWA‘S EXPERIENCE IN ASPHALT RECYCLING, Bernard C. 
Brown, lowa Department of Transportation 


4 3 Tuesday, 9:00 a.m., Sheraton Park 
SURFACE AND SUBSURFACE DRAINAGES 
Frank L. Johnson, presiding 

Papers 

HYDRAULIC AND SAFETY CHARACTERISTICS OF SELECTED 
GRATE INLETS, Philip H. Burgi, U.S. Bureau of Reclamation; 
and Douglas E. Gober, U.S. Forest Service 

RAINFALL INTENSITY, DURATION, AND FREQUENCY 
CURVES DEVELOPED FROM AND NOT BY COMPUTER 
OUTPUT, Brian M. Reich, Tucson, Arizona 

DETERMINING DESIGN FLOWS FOR CULVERTS AND BRIDGES 
ON UNGAUGED STREAMS: AWATERSHED RATIONALE, 
John F. Orsborn, Washington State University 

LABORATORY EVALUATION OF PERTINENT MATERIALS 
AND DESIGN CHARACTERISTICS OF PENNSYLVANIA‘S 
UNDERDRAIN SYSTEM, Gary L. Hoffman and Gerald 
Malasheskie, Pennsylvania Department of Transportation 


4 4 Tuesday, 9:00 a.m., Sheraton-Park 

AGGREGATES, CORROSION, AND EQUITABLE PAY 

SCHEDULES 

K. K. Moore, presiding 

Papers 

PROBABILISTIC MODEL OF AGGREGATE PLANT PRODUC- 
TION SYSTEMS, Ping Kunawatsatit, Chulalongkorn University, 
Thailand; and Donn E. Hancher, Purdue University 

APPLICATION OF CONVENTIONAL TEST METHODS AND MA- 
TERIAL SPECIFICATIONS TO COAL-ASSOCIATED WASTE 
AGGREGATES, Mumtaz Usmen, Ege University, Turkey; David 
A. Anderson, Pennsylvania State University; and Lyle K. Moulton, 
West Virginia University 

EQUITABLE REDUCED PAY SCHEDULES: AN ECONOMIC 
APPROACH, Richard M. Weed, New Jersey Department of 
Transportation 

IMPROVING THERMOPLASTIC STRIPE ADHESION ON CON- 
CRETE PAVEMENTS, Steven D. Hofener, Texas A&M University 

MEASUREMENT OF POLARIZED POTENTIALS IN CONCRETE 
BRIDGE DECKS, Harold J. Fromm, Ontario Ministry of Trans- 
portation and Communications, Canada 

Presentation 

DISCUSSION OF METHODS TO DETERMINE CORROSION SUS- 
CEPRTIBIEIIY OF STEER IN CONGREWE, J] Me» Gaidisand 
A. M. Rosenburg, W. R. Grace and Company 


4 5 Tuesday, 9:00 a.m., Sheraton-Park 
EFFICACY OF BIKEWAY FACILITIES—Conference Session 
Robert D. Theisen, presiding 

Panel discussion 

Members: Michael D. Everett, University of Southern Mississippi; 
and Nina D. Rowe, Environmental Protection Agency 

CRITIQUE, Earl C. Williams, Jr., Tennessee Department of Trans- 
portation; Ralph B. Hirsch, Bicycle and Pedestrian Transporta- 


tion Research Center; and Wesley Lum, Federal Highway Ad- 
ministration 


4 6 Tuesday, 9:00 a.m., Shoreham Americana 
ADVANCES IN TRAVEL DEMAND MODELING 
Antti Talvitie, presiding 

Papers 

SYSTEMATIC AND EFFICIENT METHODS FOR MINIMIZING 
ERROR IN AGGREGATE PREDICTIONS FROM DISAGGRE- 
GATE MODELS, Fred A. Reid, University of California, Berkeley 

DISAGGREGATE DEMAND MODEL FOR NONWORK TRAVEL 
THAT INCLUDES MULTIDESTINATION TRAVEL, Joel 
Horowitz, U.S. Environmental Protection Agency 

UNIFIED APPROACH TO TRANSPORTATION FORECASTING: 
HYPERNETWORKS AND SUPPLY-DEMAND EQUILIBRIUM 
WITH DISAGGREGATE DEMAND MODELS, Yosef Sheffi, 
Massachusetts Institute of Technology; and Carlos F. Daganzo, 
University of California, Berkeley 

SYSTEM OF DISAGGREGATE TRAVEL DEMAND MODELS: 
STRUCTURE, COMPONENT MODELS, AND APPLICATION 
PROCEDURES, Earl R. Ruiter, Cambridge Systematics, Inc.; and 
Moshe E. Ben-Akiva, Massachusetts Institute of Technology 

DISAGGREGATE MODEL OF NON-HOME-BASED TRAVEL, 
Moshe E. Ben-Akiva, Massachusetts Institute of Technology; and 
Leonard Sherman and Brian Kullman, Cambridge Systematics, Inc. 

Panel discussion 

Members: Frederick C. Dunbar, Charles River Associates; and Hanna 
P. H. Kollo and Gordon Shunk, Berkeley Metropolitan Transpor- 
tation Commission 


4 7 Tuesday, 9:00 a.m., Shoreham Americana 

REGIONAL WATERBORNE COMMERCE AND INLAND PORT 

DEVELOPMENT 

Paul R. Lowry, presiding 

Paper 

STUDY OF UPSTATE NEW YORK PUBLIC PORTS, Gunnar Hall, 
New York State Department of Transportation 

Presentations 

PROJECTING COMMODITY MOVEMENT FOR INLAND WATER- 
WAY PORT DEVELOPMENT, Charles O. Branyan and George 
Mickle, Memphis State University 

STATEWIDE WATERBORNE COMMERCE AND PORT DEVEL- 
OPMENT PLANNING, Rodger P. Kester, Missouri Department 
of Transportation 

EFFECTS OF TECHNOLOGICAL IMPROVEMENTS IN LOADING 
AND UNLOADING CONTAINERS AND SHIP-BORNE BARGES 
ON DESIGN OF EQUIPMENT AND INLAND PORTS, Herbert 
R. Haar, Jr., Port of New Orleans 


4 8 Tuesday, 9:00 a.m., Shoreham Americana 

INTERDISCIPLINARY APPROACH IN TRANSPORTATION 

PLANNING AND DESIGN—Conference Session 

Bernard H. Rottinghaus, presiding 

Presentations 

NEED FOR AN INTERDISCIPLINARY APPROACH IN TRANS- 
PORTATION PLANNING AND DESIGN, Michael Lash, Federal 
Highway Administration 

STATE EXPERIENCE WITH THE INTERDISCIPLINARY AP- 
PROACH, Russell Albert, Washington State Highway Commission; 
Charles Venable, Arkansas State Highway and Transportation De- 
partment; Kermit McRae, Minnesota Department of Transporta- 
tion; and Richard G. Marshall, New Hampshire Department of 
Public Works and Highways 


Panel discussion 
Members: W. F. Caddell, Jr., North Carolina Department of Trans- 


portation; and Earl Robb, Virginia Department of Highways and 
Transportation 


4 9 Tuesday, 9:00 a.m., Shoreham Americana 

ETHICAL ISSUES IN TRANSPORTATION ANALYSIS—Conference 

Session 

Raymond H. Ellis, presiding 

Presentations 

WHAT ARE THE ETHICAL ISSUES IN TRANSPORTATION 
ANALYSIS? Marvin L. Manheim, Massachusetts Institute of 
Technology 

ETHICS AND THE PUBLIC INTEREST, Peter Marcuse, Columbia 
University 

SOME ETHICAL PROBLEMS IN TRANSPORTATION AGENCIES, 
Robert A. Burco, Oregon Department of Transportation 

Panel discussion 

Members: Frank C. Herringer, San Francisco Bay Area Rapid Transit 
District; and Robert N. Hunter, Missouri State Highway Depart- 
ment 


5 O Tuesday, 9:00 a.m., Shoreham Americana 

IMPACTS OF BART ON THE SAN FRANCISCO BAY AREA 

REG!ION—Conference Session 

Edward Weiner, presiding 

Presentation 

OPENING REMARKS, James McQueen, Urban Mass Transportation 
Administration; and Gordon Shunk, Berkeley Metropolitan Trans- 
portation Commission 

Slide presentation 

OVERVIEW OF BART AND ITS SETTING, Donald L. Graff, Gruen 
Associates 

Presentations 

ENVIRONMENTAL IMPACTS OF BART, Donald L. Graff, Gruen 
Associates; and Robert L. Knight, De Leuw, Cather and Company 

IMPACTS OF BART ON URBAN DEVELOPMENT, David M. 
Dornbusch, David M. Dornbusch and Company; Michael V. Dyett, 
John Blayney Associates; and Emilio Escudero, Berkeley Metro- 
politan Transportation Commission 

EFFECTS OF BART ON THE REGION’S ECONOMY AND PUBLIC 
FINANCING, Richard Grefe, McDonald and Grefe, Inc.; and 
Franceen Lyons, Berkeley Metropolitan Transportation Commis- 
sion 

IMPACTS OF BART ON PUBLIC POLICY, Linda Graebner, Booz, 
Allen and Hamilton, Inc.; and Franceen Lyons, Berkeley Metro- 
politan Transportation Commission 


5 1 Tuesday, 9:00 a.m., Shoreham Americana 
TRANSPORTATION FOR ELDERLY, HANDICAPPED, AND 
ECONOMICALLY DISADVANTAGED PERSONS 
Arthur Saltzman, presiding 
Papers 
THEORY OF MOBILITY AND TRANSPORTATION FOR THE 
AGED, Bernice H. Gray, Duke University; and Kenneth A. 
Brewer and William F. Woodman, lowa State University 
EFFICIENCY OF TRANSIT SUBSIDIES TO THE ELDERLY, Jack 
Reilly, Capital District Transportation Authority, Albany 
MOBILITY IMPACTS OF TRANSPORTATION IMPR OVEMENTS 
FOR THE ELDERLY AND HANDICAPPED, David Koffman, 
Crain and Associates 
USE OF TAXICABS FOR TRANSPORTING THE HANDICAPPED: 
THE DADE COUNTY EXPERIENCE, Fred Silverman, Susan 
La Plant, and Curtis Jones, Dade County Office of Transporta- 


tion Administration 

FACTORS AFFECTING THE USE OF TAXICABS BY LOWER 
INCOME GROUPS, Arthur Saltzman and Jeff Allred, North 
Carolina A&T State University; and Sandra Rosenbloom, U.S. 
Department of Transportation 

TRANSPORTATION SERVICES OF SOCIAL SERVICE AGENCIES 
IN TEXAS: POTENTIAL FOR OTHER PARATRANSIT MODES, 
Sandra Rosenbloom, U.S. Department of Transportation; and 
Walter Cox, Texas Commission for the Humanities 


5 2 Tuesday, 9:00 a.m., Shoreham Americana 

AIR TERMINAL PLANNING: FUTURE CHALLENGES—Conference 

Session 

Marjorie Brink, presiding 

Presentations 

CHANGING AVIATION ENVIRONMENT: ITS CHALLENGE TO 
AIR TERMINAL PLANNING IN THE 1980S, George J. Bean, 
Hillsborough County Aviation Authority 

ENERGY MANAGEMENT: CREATING ENERGY EFFICIENCY IN 
EXISTING AND NEW TERMINALS, R. E. Aulbach, Robach, Inc. 

AIR TERMINAL RETROSPECTIVE: A LOOK AT THE NEW CON- 
CEPTS OF THE 1960S AND THEIR APPLICATION TO THE 
PLANNING FOR THE 1980S, Kenneth R. Whitehead, United 
Air Lines, Inc. 

PASSENGER RIDE SYSTEMS: AN ASSESSMENT OF CURRENT 
APPLICATIONS IN AIR TERMINAL FACILITIES AND THEIR 
POTENTIALS AND LIMITATIONS FOR FUTURE DESIGN, 
Clark Henderson, Stanford Research Institute 

THE AIR TERMINAL AND ITS ENVIRONS: HOW TO MAKE 
THEM GOOD NEIGHBORS, Arthur H. Yoshioka, Port of Seattle, 
Washington 


5 3 Tuesday, 2:00 p.m., Sheraton-Park 
TECHNOLOGY TRANSFER-—Conference Session, Part 2 
William L. Garrison, presiding 

Presentations 

URBAN TECHNOLOGY SYSTEMS AND URBAN CONSORTIUM 
FOR TECHNOLOGY INITIATIVES, Ronald J. Philips, Public 
Technology, Inc. 

LOCAL GOVERNMENT TECHNOLOGY TRANSFER: OKLA- 
HOMA EXAMPLE, Jim Shamblin, Oklahoma State University 

FEDERAL POLICY ON TECHNOLOGY TRANSFER, Louis H. 
Blair, Office of Science and Technology Policy 

Panel discussion 

WHERE DO WE GO FROM HERE?—Moderator, Louis H. Blair 
Members: Ronald J. Phillips; Jim Shamblin; William L. Garrison, 
University of California, Berkeley; Robert C. Crawford, National 
Science Foundation; Alfonso B. Linhares, U.S. Department of 
Transportation; George F. Linsteadt, Federal Laboratory Con- 
sortium; Milton P. Criswell, Federal Highway Administration; and 
John Reuss, National Conference of State Legislatures 


5 4 Tuesday, 2:00 p.m., Sheraton-Park 
FAST: FACILITY FOR ACCELERATED TESTING 
R. Michael McCafferty, presiding 

Presentations 

SO YOU WANT TO BUILD A FACILITY FOR ACCELERATED 
SERVICE TESTING? Ross T. Gill, Southern Pacific Transporta- 
tion Company 

RAIL WEAR ON FAST, W. J. Cruse, Association of American Rail- 
roads 

Paper 

TECHNIQUES FOR EVALUATING THE EFFECT OF TRACK 
AND VEHICLE WEAR ON FREIGHT-CAR PERFORMANCE, 


43 


44 


C. Thomas Jones, ENSCO, Inc.; and Donald E. Gray, Federal 
Railroad Administration 

Presentations 

WHEEL-WEAR EXPERIMENT ON FAST, Donald E. Gray, Federal 
Railroad Administration 

FUTURE FOR FAST, R. Michael McCafferty, Federal Railroad 
Administration 


5 3) Tuesday, 2:00 p.m., Sheraton-Park 
SAFETY IN CONSTRUCTION AND MAINTENANCE WORK 
ZONES—Part 2: ENGINEERING AND LEGAL ASPECTS 
Jack B. Humphreys, presiding 
Paper 
WORK-ZONE SAFETY, Howard L. Anderson, Federal Highway 
Administration 
Panel discussion 
ANALYSIS OF SITUATIONS AT WORK SITES THAT LED TO 
LITIGATION 
Members: Robert F. Carlson, California Department of Trans- 
portation; Robert W. Cunliffe, Pennsylvania Department of 
Transportation; Walter A. McFarlane, Virginia Department of 
Highways and Transportation; Gerson J. Alexander, Federal 
Highway Administration; and T. Darcy Sullivan, city of Knox- 
ville 


5 6 Tuesday, 2:00 p.m., Sheraton-Park 

PROBLEMS IN THE DEVELOPMENT AND IMPLEMENTATION 

OF TSM PLANS—Conference Session 

Carlton C. Robinson, presiding 

Presentation 

THE TSM EXPERIENCE: A PERSPECTIVE ON SERVICE- 
ORIENTED TRANSPORTATION PLANNING, Ralph Gaken- 
heimer, Massachusetts Institute of Technology 

Panel discussion 

Members: David R. Koski, city of Minneapolis; John J. Roark, North 
Central Texas Council of Governments; Robert A. Burco, Oregon 
Department of Transportation; Kevin E. Heanue, Federal Highway 
Administration; Charles H. Graves, Urban Mass Transportation 
Administration; and John D. Simpson, Denver Regional Transpor- 
tation District 


5 7 Tuesday, 2:00 p.m., Sheraton-Park 

PORTLAND CEMENT CONCRETE PAVEMENT RECYCLING— 

Conference Session 

Gordon K. Ray, presiding 

Presentations 

RECYCLED CONCRETE FOR AIRPORT RUNWAY, Jay Dresser, 
Jacksonville Port Authority 

RESEARCH ON RECYCLED CONCRETE, Allen Buck, U.S. Army 
Engineer Waterways Experiment Station 

ECONOMIC FEASIBILITY OF CONCRETE RECYCLING, Stamatia 
Frondistou-Y annas, Massachusetts Institute of Technology 

ENERGY SAVINGS THROUGH CONCRETE RECYCLING, Gordon 
K. Ray, Portland Cement Association 

IOWA EXPERIENCE WITH CONCRETE PAVEMENT RECYCLING, 
George Calvert and Ralph Butson, lowa Department of Transpor- 
tation 


5 8 Tuesday, 2:00 p.m., Sheraton-Park 

USE OF SULPHUR IN ASPHALTIC CONCRETE—Conference 

Session 

John Emery, presiding 

Presentations 

FUNDAMENTAL NATURE OF SULPHUR-ASPHALT MIXTURES, 
R. V. Barbour, Laramie Energy Research Center 

DIRECT SUBSTITUTION OF SULPHUR FOR ASPHALT IN PAV- 
ING MATERIALS, W. C. McBee and T. A. Sullivan, U.S. Bureau 
of Mines 

THREE YEARS OF EXPERIENCE WITH SASKATCHEWAN TEST 
ROAD CONSTRUCTED BY USING SHELL THERMOPAVE 
PROCESS, R. W. Culley, Saskatchewan Department of Transpor- 
tation, Canada 

SAFETY AND ENVIROMENTAL CONSIDERATIONS IN THE 
USE OF SULPHUR IN ASPHALT MIXES, D. Saylac and Bob M. 
Galloway, Texas A&M University 


5 9 Tuesday, 2:00 p.m., Sheraton-Park 
ENERGY EFFICIENT DRIVER BEHAV!IOR—Conference Session 
John W. Eberhard, presiding 

Presentations 

CHARACTERISTICS OF THE NEW-CAR BUYING GUIDE, Donald 
Seaton, U.S. Environmental Protection Agency 

VEHICLE CHARACTERISTICS LEADING TO FUEL ECONOMY, 
Stephan Luchter, National Highway Traffic Safety Administration 

ECONOMIC IMPACT OF NEW-CAR PURCHASING DECISIONS, 
Carmen Difiglio, U.S. Department of Energy 

VEHICLE MAINTENANCE: FLEET FACTORS, Robert Allen, 
Douglas Aircraft Company 

CONSUMER FACTORS IN VEHICLE MAINTENANCE, Ronald 
Weiers, Indiana University of Pennsylvania 

TRIP PLANNING AND CONSERVATION, Robert Husted, U.S. De- 
partment of Transportation 

IMPROVING VEHICLE RIDERSHIP RATIOS, Gary E. Maring, 
Federal Highway Administration 

VEHICLE OPERATION: VEHICLE FACTORS, Darrell Beschen, 
U.S. Department of Energy 

VEHICLE OPERATION: DRIVER FACTORS, Kenard McPherson, 
National Public Services Research Institute 

WILL CONSUMERS ACTUALLY CONSERVE ENERGY? Richard 
McGraw, Alliance to Save Energy 

SUMMARY, John W. Eberhard, National Highway Traffic Safety 
Administration 


6 O Tuesday, 2:00 p.m., Shoreham Americana 

IMPROVEMENTS TO COMPONENTS OF THE URBAN TRANS- 

PORTATION PLANNING SYSTEM 

David S. Gendell, presiding 

Papers 

EFFECTS OF LEVELS OF TRANSPORTATION SERVICE ON 
AUTOMOBILE OWNERSHIP IN A CASE-STUDY URBAN 
AREA, Thomas F. Golob and Lawrence D. Burns, General Motors 
Corporation 

PERCEPTUAL MARKET-SEGMENTATION TECHNIQUE FOR 
TRANSPORTATION ANALYSIS, Ricardo dePaul Dobson, 
Charles River Associates; and Mary Lynn Tischer, Federal High- 
way Administration 

MEASUREMENT OF INDUCED TRIP MAKING AND TRAVEL 
IN PROVIDENCE, RHODE ISLAND, Michael E. Smith and 
George E. Schoener, Federal Highway Administration 

DESTINATION CHOICE BEHAVIOR FOR NON-GROCERY- 
SHOPPING TRIPS, Frank S. Koppelman and John R. Hauser, 
Northwestern University 


TRIP DISTRIBUTION FOR SUBREGIONAL ANALYSIS, Stephen 
M. Howe, North Central Texas Council of Governments; and 
Yehuda Gur, John Hamburg and Associates, Inc. 


6 1 Tuesday, 2:00 p.m., Shoreham Americana 

CRITICAL RELATIONS OF LOCK AND DAM 26, USER CHARGES, 

AND EMERGING NATIONAL TRANSPORTATION POLICY 

Lonnie E. Haefner, presiding 

Presentations 

LOCK AND DAM 26: A DILEMMA IN NATIONAL TRANSPOR- 
TATION POLICY, William Dye, St. Louis, Missouri; and Lonnie 
E. Haefner, Washington University 

USER CHARGE AND LOCK-AND-DAM CONSTRAINT ISSUES: 
THE VIEW OF INDUSTRY, Tom Gladders, Gladders Towing 
Company, Inc. 

IMPACT OF INLAND WATERWAY USER CHARGES, Michael 
Bronzini, CACI, Inc.; and Arthur Hawnn and Francis Sharp, U.S. 
Department of the Army 

FEDERAL PERSPECTIVE ON THE INLAND WATERWAY TRANS- 
PORTATION SYSTEM AND RELATED USER CHARGE AND 
NATIONAL TRANSPORTATION POLICY ISSUES, Terrence 
Bracy, U.S. Department of Transportation 


6 2 Tuesday, 2:00 p.m., Shoreham Americana 

AUTOMOBILE AS A TRANSPORTATION SYSTEM—Conference 

Session . 

H. William Merritt, presiding 

Presentations 

AUTOMOBILE MOBILITY: TRENDS IN USE AND ROLE, Richard 
Shackson, Ford Motor Company 

LEGISLATIVE AND REGULATORY EFFECTS ON AUTOMO- 
BILE DESIGN, R. Eugene Goodson, Purdue University 

CONSTRAINTS ON AUTOMOBILE USE THROUGH LEGISLA- 
TION AND REGULATION, Joel Horowitz, U.S. Environmental 
Protection Agency 

COSTS AND FINANCING, Richard D. Morgan, Federal Highway 
Administration 

AUTOMATED ROAD SYSTEMS, Fred Okano, Federal Highway 
Administration; and Boris Dobrotin, Jet Propulsion Laboratory 

AUTOMOBILE TRAVEL AS A HUMAN ACTIVITY, Norman 
Bradbrun, University of Chicago 

ALTERNATIVES TO AUTOMOBILE REGULATION: AN OVER- 
VIEW, Richard L. Strombotne, National Highway Traffic Safety 
Administration 


6 3 Tuesday, 2:00 p.m., Shoreham Americana 
URBAN INFORMATION AND REPORTING—Conference Session 
James McDonnell, presiding 

Presentations 

STATUS OF 1980 CENSUS AND LEVEL OF CODING FOR WORK 
TRIPS, Marshall Turner, U.S. Bureau of the Census 

USE OF COMMERCIAL DATA FOR URBAN TRANSPORTATION 
PLANNING, Robert Stuart, Virginia Polytechnic Institute and 
State University 

CURRENT STATUS OF THE NATIONAL URBAN DATA REPORT- 
ING SYSTEM, James E. Sale, Urban Mass Transportation Adminis- 
tration 

NATIONAL URBAN DATA REPORTING SYSTEM FROM A 
STATE’S PERSPECTIVE, John Skinner, Alabama Department of 
Highways 

COLLECTION OF THE DISAGGREGATE DATA SET FOR 
RESEARCH NEEDS, Arthur B. Sosslau, COMSIS Corporation 


6 4 Tuesday, 2:00 p.m., Shoreham Americana 

IMPACTS OF BART ON THE PEOPLE IT SERVES—Conference 

Session 

Russell Cummings, presiding 

Presentations 

IMPACTS OF BART ON TRAVEL, Richard D. Worrall and Alistair 
Sherret, Peat, Marwick, Mitchell and Company; and Joel Markowitz, 
Berkeley Metropolitan Transportation Commission 

EFFECTS OF -BART ON INSTITUTIONS AND LIFE-STYLES, 
David Minkus, Jefferson Associates; and Susan Bachman, Berkeley 
Metropolitan Transportation Commission 

IMPLICATIONS OF BART IMPACTS FOR THE TRANSIT DIS- 
ADVANTAGED, Robert Donnelly, Urban Dynamics Associates; 
and Susan Bachman, Berkeley Metropolitan Transportation Com- 
mission 

LOCAL POLICY IMPLICATIONS OF BART IMPACTS, Linda 
Graebner, Booz, Allen and Hamilton, Inc.; and Franceen Lyons, 
Berkeley Metropolitan Transportation Commission 

FEDERAL POLICY IMPLICATIONS OF BART IMPACTS, Thomas 
B. Deen and Robert E. Skinner, Alan M. Voorhees and Associates, 
Inc. 


6 5 Tuesday, 2:00 p.m., Shoreham Americana 

HISTORIC PRESERVATION OF TRANSPORTATION-RELATEO 

STRUCTURES—Conference Session 

Hays B. Gamble, presiding 

Presentations 

PHILOSOPHY AND NEED FOR HISTORIC PRESERVATION OF 
TRANSPORTATION FACILITIES, Theodore Sande, National 
Trust for Historic Preservation 

HIGHWAY AGENCY RESPONSE TO THE NEED FOR HISTORIC 
PRESERVATION, Robert F. Crecco, U.S. Department of Trans- 
portation 

VIRGINIA EXPERIENCE IN PRESERVING HISTORIC STRUC- 
TURES, Howard Newlon, Jr., Virginia Department of Highways 
and Transportation 

Panel discussion 

CONFLICTS, Eugene Smith, Texas State Department of Highways 
and Public Transportation 

WATERWAYS, T. F. Hahn, American Canal Society 

RAILROADS, Eric DeLoney, U.S. Department of the Interior 

LEGAL PROBLEMS, John Fowler, Advisory Council on Historic 
Preservation 


6 6 Tuesday, 2:00 p.m., Shoreham Americana 
AIR PASSENGER AND CARGO FORECASTING 
David E. Raphael, presiding 

Papers 

AIR-PASSENGER DISTRIBUTION MODEL FOR A MULTIAIR- 
PORT SYSTEM, Johannes G. Augustinus and Steve A. 
Demakopoulos, Port Authority of New York and New Jersey 

PLANNING SYSTEM FOR LOCAL AIR SERVICE, Maximilian M. 
Etschmaier, University of Pittsburgh 

MODEL TO ESTIMATE COMMUTER AIRLINE DEMAND IN 
SMALL CITIES, Bruce A. Thorson, city of Des Moines; and 
Kenneth A. Brewer, lowa State University 

DISTRIBUTING AIR CARGO WITHIN THE BALTIMORE- 
WASHINGTON REGION, Mark E. Tomassoni, Johns Hopkins 
University; and David Rubin, COMSIS Corporation 


45 


46 


Tuesday, 5:00 p.m., Sheraton-Park 
DESIGN OF EMBANKMENTS ON SOFT CLAYS-— A Video- 
tape 

Stanley Woolman, presiding 


A presentation by T. William Lambe and W. Allen Marr of a 
videotape prepared by Massachusetts Institute of Technology 
and Region 1 of the Federal Highway Administration. The 
videotape summarizes a 10-year research study conducted by 
MIT to obtain fundamental information on the reliability of 
techniques for predicting deformations, pore pressures, and 
stability of embankments placed on a thick deposit of soft soil. 
The length is 45 min. Attendance is limited by size of TV 
monitor. 


Tuesday, 5:00 p.m., Shoreham Americana 
DIALOGUE 


With Philip J. Ringo, ATE Management and Service Company, 
Inc., and Edward M. Whitlock, Jr., Wilbur Smith and Associates, 
on the direction transportation will take in the years ahead and 
the real issues and decisions facing transportation. Take advan- 
tage of this unusual opportunity to participate in a small group 
discussion with leading transportation professionals. Space 

will be limited. 


6 7 Tuesday, 8:00 p.m., Sheraton-Park 
RAILROAD ELECTRIFICATION—Conference Session 
Liviu L. Alston, presiding 

Presentations 

ERIE-LACKAWANNA ELECTRIFICATION MODERNIZATION, 
Peter Stangl, New Jersey Department of Transportation 

COMPARATIVE CHARACTERISTICS OF MODERN ELECTRIC 
LOCOMOTIVES IN THE UNITED STATES, A. N. Addie, General 
Motors Corporation 

ROLE OF THE NATIONAL GOVERNMENT IN ASSISTING WITH 
RAILROAD ELECTRIFICATION, Steven Ditmeyer, Federal 
Railroad Administration 

Paper 

EFFECTS OF ENERGY-COST VARIATION ON THE FEASIBILITY 
OF ELECTRIFYING THE CINCINNATI-ATLANTA MAIN LINE 
OF THE SOUTHERN RAILWAY SYSTEM, K. L. Lawson, J. H. 
Wujek, and K. J. Ingram, Bechtel Inc. 


6 8 Tuesday, 8:00 p.m., Sheraton-Park 

ENERGY, TRAFFIC FLOW THEORY AND CHARACTERISTICS— 

Conference Session 

Richard W. Rothery, presiding 

Presentations 

AUTOMOBILE FUEL CONSUMPTION IN URBAN TRAFFIC, 
Robert Herman, General Motors Corporation 

DETERMINATION OF FUEL CONSUMPTION AND EMISSIONS 
AS A FUNCTION OF TRAFFIC OPERATIONS AND ROAD 
GEOMETRY, Phillip L. Brach, University of the District of 
Columbia; and Jawahar Mehra and Salvatore Bellomo, Alan M. 
Voorhees and Associates, Inc. 

FUEL CONSUMPTION AS A MEASURE OF EFFECTIVENESS 
FOR TRAFFIC SIGNAL COORDINATION, Nathan H. Gartner, 
Federal Highway Administration; and Michael Lau, University of 
Wisconsin—Madison 


FUEL-CONSUMPTION STUDY: URBAN TRAFFIC CONTROL 
SYSTEM, P. D. Christopherson, Honeywell, Inc. 

ENERGY EFFICIENCY OF DEMAND-RESPONSIVE TRANSPOR- 
TATION SYSTEMS, Chris T. Hendrickson, Massachusetts Insti- 
tute of Technology; and Carlos F. Daganzo, University of Cali- 
fornia, Berkeley 


6 9 Tuesday, 8:00 p.m., Sheraton-Park 

PAVEMENT REHABILITATION: AN INVESTMENT DECISION— 

Conference Session 

Ramesh Kher, presiding 

Presentations 

PROBLEM OVERVIEW, Ramesh Kher, Ontario Ministry of Trans- 
portation and Communications, Canada 

SUMMARY OF PAVEMENT MANAGEMENT WORKSHOP IN 
OLYMPIA, WASHINGTON, Ronald L. Terrel, University of 
Washington 

DEVELOPMENT AND IMPLEMENTATION OF A PAVEMENT- 
MANAGEMENT METHODOLOGY IN WASHINGTON AND 
ARIZONA, Fred N. Finn and Ram Kulkarni, Woodward-Clyde 
Consultants 

TEXAS REHABILITATION AND MAINTENANCE STRATEGY 
SYSTEM, Robert L. Lytton, Texas A&M University 

UTAH’'S FINANCIAL ANALYSIS PROCEDURE FOR PREVENTIVE 
REHABILITATION, Dale E. Peterson and D. !. Anderson, Utah 
Department of Transportation 

SYSTEM FOR MUNICIPAL PAVEMENT PRIORITY ANALYSIS, 
Ralph C. G. Haas and M. A. Karan, University of Waterloo, 
Canada 

PAVEMENT REHABILITATION WITHIN A TOTAL HIGHWAY 
INVESTMENT CONTEXT, Rex G. Porter, Ontario Ministry of 
Transportation and Communications, Canada 

Panel discussion—Moderator: Ramesh Kher 

Members: Ronald L. Terrel, Fred N. Finn, Robert L. Lytton, Dale 
E. Peterson, Ralph C. G. Haas, and Rex G. Porter 


7 | O Tuesday, 8:00 p.m., Sheraton-Park 
BICYCLE TRANSPORTATION: DEVELOPMENTS AND EFFECTS 
William C. Wilkinson, presiding 

Papers 

STUDY OF CYCLIST BEHAVIOR AT SIGNALIZED INTERSEC- 
TIONS, Peter Ju-Cheng Chao, Judson S. Matthias, and Mary R. 
Anderson, Arizona State University 

NORTH CAROLINA BICYCLING HIGHWAYS: A METHODOLOGY, 
Curtis B. Yates and Mary Paul Meletiou, North Carolina Depart- 
ment of Transportation 

EVALUATION BY EXPERIENCED BICYCLISTS OF A NEW 
BICYCLE LANE IN AN ESTABLISHED BIKEWAY SYSTEM 
AND ITS EFFECT ON THEIR ROUTE CHOICES, Dale F. Lott 
and Timothy J. Tardiff, University of California, Davis; and Donna 
Y. Lott, Bicycle Research Associates 

SOME CHARACTERISTICS OF BICYCLE TRAVEL AND ACCI- 
DENTS IN TOWNS, Allan Katz, Road Safety Center, Israel 


71 Tuesday, 8:00 p.m., Shoreham Americana 
AREAWIDE PARATRANSIT IMPLEMENTATION: ISSUES AND 
ORGANIZATIONAL IMPLICATIONS—Conference Session 
Daniel Roos, presiding 
Panel discussion 
Members: Richard Bradley, Westport Transit District, Connecticut; 
Robert P. Aex, city of Knoxville; Richard P. Braun, Minnesota 
Department of Transportation; and James Kellogg, Michigan 
Department of State Highways and Transportation 


7 2 Tuesday, 8:00 p.m., Shoreham Americana 

RAIL TRANSPORT INDUSTRY: SOME TRENDS AND 

PROPOSALS FOR CHANGE 

James F. Runke, presiding 

Papers 

ANALYSIS OF OPERATING COSTS OF CLASS 11 RAILROADS, 
C. John Langley and Edwin P. Patton, University of Tennessee 

SIMPLE ANALYTICS OF RAIL COSTS AND DISINVESTMENT 
CRITERIA, Robert G. Harris, University of California, Berkeley 

Presentations 

RAIL SYSTEM INVESTMENT ANALYSIS, Robert L. Banks, R. L. 
Banks Associates, Inc.; John E. Harman, U.S. Department of 
Transportation; and Gerald S. Lutes and Philip D. Robers, Ernst 
and Ernst 

STRATEGIC PLANNING STUDIES WITHIN BRITISH RAIL, 
Norman J. Ashford, Loughborough University of Technology, 
England 

Panel discussion 

Members: C. John Langley, Edwin P. Patton, Robert G. Harris, 
Robert L. Banks, John E. Harman, Gerald S. Lutes, Philip D. 
Robers, and Norman J. Ashford 


7 3 Tuesday, 8:00 p.m., Shoreham Americana 

TRANSPORTATION PROGRAMMING IN TODAY'S RAPIDLY 

CHANGING FISCAL ENVIRONMENT 

Dan Dees, presiding 

Presentations 

TRANSPORTATION PROGRAMMING CYCLES IN MARYLAND, 
Fred Goettmoeller, Maryland Department of Transportation 

PROGRAMMING FOR AN EXPANDED TRANSPORTATION 
REHABILITATION IN TEXAS, Robert L. Lewis, Texas State 
Department of Highways and Public Transportation 

AVIATION PROJECT PROGRAMMING, James P. Pitz, Illinois De- 
partment of Transportation 

PROGRAMMING FOR STATE RAILROAD ACTIVITIES, Edson L. 
Tennyson, Pennsylvania Department of Transportation 

MASS TRANSIT PROGRAMMING IN NEW YORK, John Kaiser, 
New York City Metropolitan Transportation Authority 


74 Tuesday, 8:00 p.m., Shoreham Americana 

HANDICAPPED AND ELDERLY PLANNING: CASES OF 

REASONABLE PROGRESS—Conference Session 

Patricia Cass, presiding 

Presentations 

PLANNING FOR SPECIAL EFFORT REQUIREMENTS FOR 
UMTA‘S ELDERLY AND HANDICAPPED REGULATIONS, 
John Crain and Associates 

IMPACT OF STATE AND LOCAL POLICY ON SPECIAL EFFORT 
IMPLEMENTATION, Donald Larson, A. C. Transit 

PLANNING AND IMPLEMENTATION OF SPECIAL EFFORT 
REQUIREMENTS: PITTSBURGH, William Millar, Port Authority 0 
of Allegheny County 

OVERVIEW OF PLANNING FOR SPECIAL EFFORTS REQUIRE- 
MENTS FOR UMTA‘S ELDERLY AND HANDICAPPED REGU- 
LATIONS, Kathleen M. Koss, Urban Mass Transportation Ad- 
ministration 


7 5 Tuesday, 8:00 p.m., Shoreham Americana 
RECREATION TRAVEL-—Conference Session 
Michael Schneider, presiding 

Presentations 

ANALYSIS OF LONG-DISTANCE TRANSPORTATION ACCESS 
TO APOSTLE ISLANDS NATIONAL LAKESHORE, William D. 
Berg, University of Wisconsin—Madison 

MODAL-CHOICE ESTIMATION METHODOLOGY FOR VACATION 
TRAVEL: A CASE STUDY OF YELLOWSTONE NATIONAL 
PARK, James Mertes, Texas Tech University 

RECREATION TRAVEL BEHAVIOR OF VISITORS TO THE 
GATEWAY NATIONAL RECREATION AREA: RESULTS OF 
A USER SURVEY, Ira Kuperstein, New Jersey Institute of 


Technology 
NATIONAL OVERVIEW OF ACCOMPLISHMENTS AND RE- 


SEARCH IN RECREATIONAL TRAVEL, Edward C. Sullivan, 
University of California, Berkeley 

RESEARCH PRIORITIES IN RECREATIONAL TRANSPORTA- 
TION PLANNING AND RESEARCH: STATE-OF-THE-ART 
REVIEW, Vincent Desimone, Automobile Club of Southern 
California 


Tuesday, 8:00 p.m., Sheraton-Park 
OPEN MEETING ON THE HIGHWAY CAPACITY MANUAL 


As it progresses toward a new edition of the Highway Capacity 
Manual, the Committee on Highway Capacity and Quality of 
Service has obtained comments on the Highway Capacity 
Manual from a variety of users. A summary of these viewpoints 
will be presented at this open meeting and an opportunity given 
for discussion and further input from the audience. 


T 6 Wednesday, 9:00 a.m., Sheraton-Park 

QUALITY TESTING OF PLASTIC PORTLAND CEMENT CON- 

CRETE—Conference Session 

Richard E. Hay, presiding 

Presentations 

EXPERIENCE WITH MEASURING CEMENT CONTENT BY THE 
RAPID-ANALYSIS MACHINE, John Bickley, Trow Group, Ltd., 
Canada; and P. K. Mukherjee, Ontario Ministry of Transportation 
and Communications, Canada 

FIELD EVALUATION AND STUDY OF THE KELLY-VALE 
METHOD FOR TESTING CONCRETE, Harold Pritchett, Oregon 
State University 

EXPERIENCE WITH MEASURING CEMENT CONTENT BY THE 
CALIFORNIA TITRATION METHOD, Donald Spellman, Cali- 
fornia Department of Transportation 

EXPERIENCE WITH MEASURING CEMENT CONTENT BY THE 
NUCLEAR BACKSCATTER AND ABSORPTION GAUGE, Terry 
Mitchell, Federal Highway Administration 

DEVELOPMENT OF A DEVICE FOR CONTINUOUS, AUTOMATIC 
MONITORING OF CONSOLIDATION OF PORTLAND CEMENT 
CONCRETE, Glenn Eggert, Rexnord, Inc. 


77 Wednesday, 9:00 a.m., Sheraton-Park 

TRANSPORTATION VEHICLES OF THE FUTURE—Conference 

Session 

Ralph A. Rockow, presiding 

Presentations 

STATE OF THE ART OF VEHICLE TECHNOLOGY FOR AUTO- 
MATED PEOPLE MOVERS, Thomas J. McGean, Annandale, 
Virginia 

ADVANCED CONCEPTS IN PIPELINE TRANSPORTATION, 
Charles H. Batten, National Transportation Safety Board 

RAIL-SYSTEM VEHICLES OF THE FUTURE, Robert E. Parsons, 
Federal Railroad Administration 

UPDATE OF RESEARCH ON AVIATION VEHICLES, David J. 
Sheftel, Federal Aviation Administration 

AUTOMOTIVE VEHICLES OF THE FUTURE, Donald Friedman, 
Minicars, Inc. 


A7 
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7 | 8 Wednesday, 9:00 a.m., Sheraton-Park 
ROADSIDE MANAGEMENT 
Bernard G. Williams, presiding 

Presentations 

EFFECT OF DIFFERENT CULTURAL PRACTICES ON THE 
ESTABLISHMENT OF GRASSES FROM SEED FOR ROAD- 
SIDE EROSION CONTROL, Wayne W. Huffine, Lester W. Reed, 
Fenton Gray, and Lonnie M. Cargill, Okalahoma State University 

GRASS ESTABLISHMENT AND MAINTENANCE IN GEORGIA, 
Hugh L. Tyner, Georgia Department of Transportation 

Paper 

FIVE-YEAR EVALUATION OF HIGHWAY PRACTICES IN 
INDIANA, D. James Morré, Purdue University 

Presentation 

VIRGINIA MOWING STUDY, David C. Mahone, Virginia Highway 
and Transportation Research Council 

Papers 

HIGHWAY RIGHT-OF-WAY: MOWING VERSUS SUCCESSION 
AS RELATED TO WATERFOWL NESTING IN NORTH 
DAKOTA, Larry D. Voorhees, Oak Ridge National Laboratory; 
and J. Frank Cassel, North Dakota State University 

HIGHWAY FENCES AS VEHICLE-DEER COLLISION DETER- 
RENTS, Edward D. Bellis and H. B. Graves, Pennsylvania State 
University 


7/ 9 Wednesday, 9:00 a.m., Sheraton-Park 
TRAFFIC CONTROL DEVICES 
Ken F. Kobetsky, presiding 

Papers 

EVALUATION OF DELINEATION SYSTEMS FOR THE NEW 
JERSEY BARRIER, William L. Mullowney, New Jersey Depart- 
ment of Transportation 

EVALUATION OF ADIRONDACK PARK HIGHWAY SIGNS, Gary 
Gurney, Ear! McNaught, and James E. Bryden, New York State 
Department of Transportation 

COMPREHENSIVE EVALUATION OF NONSIGNALIZED CON- 
TROL AT LOW-VOLUME INTERSECTIONS, Dana L. Hall, 
Mitre Corporation; and Kumares C. Sinha and Harold L. Michael, 
Purdue University 

SAFETY EFFECTS OF TRAFFIC-SIGNAL CONFIGURATIONS, 
Gerhart F. King, KLD Associates, Inc.; and Paul C. Box, Paul C. 
Box and Associates 

SIGNALIZATION OF HIGH-SPEED, ISOLATED INTERSECTIONS, 
Peter S. Parsonson, Georgia Institute of Technology 

TRAFFIC SIGNAL DESIGN BY INTERACTIVE SIMULATION 
AND REAL-TIME GRAPHICAL DISPLAYS, Bomi Parakh, Dike- 
wood Industries, Inc.; and Paul Kainen, Bell Laboratories 


8 O Wednesday, 9:00 a.m., Sheraton-Park 
PAVEMENT DISTRESS, PERFORMANCE, AND EVALUATION 
Roger V. LeClerc, presiding 

Papers 

PROCEDURE FOR PREDICTING THE OCCURRENCE AND 
SPACING OF THERMAL CRACKING IN FLEXIBLE PAVE- 
MENTS, Samuel H. Carpenter, University of Illinois at Urbana- 
Champaign; and Robert L. Lytton, Texas A&M University 

EVALUATION OF INCREASED TRUCK SIZE AND WEIGHT ON 
PAVEMENT LIFE AND DESIGN THICKNESS, R. G. Hicks, 
Robert D. Layton, and Steve Glover, Oregon State University 

BAYESIAN APPROACH APPLIED TO PREDICTION OF PAVE- 
MENT DISTRESS, Wayne Smith, Fred N. Finn, C. Saraf, and 
Ram Kulkarni, Woodward-Clyde Consultants 

TANDEM AXLE-LOAD DATA FROM AASHO ROAD TEST 
ADAPTED TO FUNDAMENTAL CONCEPTS, H. F. Southgate, 


Robert C. Deen, and James H. Havens, Kentucky Department of 
Transportation 

NONDESTRUCTIVE PAVEMENT EVALUATION: THE DEFLEC- 
TION BEAM, G. Y. Baladi, Michigan State University; and Milton 
E. Harr, Purdue University 


8 1 Wednesday, 9:00 a.m., Sheraton-Park 

CONTROL OF CONSTRUCTION EQUIPMENT NOISE—Conference 

Session 

Robert D. Schmidt, presiding 

Presentations 

CONTRACTOR’S PROBLEMS IN CONTROLLING EQUIPMENT 
NOISE, Dan R. Rechter, MidSouth Pavers, Inc. 

CASE HISTORY OF CONTROLLING ASPHALT PLANT NOISE, 
Fred Kloiber, National Asphalt Paving Association 

HOW A MAJOR MANUFACTURER DESIGNS NOISE-FREE 
EQUIPMENT, John J. McNally, Caterpillar Tractor Company 

CONSTRUCTION NOISE AS A PART OF THE OVERALL HIGH- 
WAY NOISE PROBLEM, Jerry H. Regan, Federal Highway 
Administration 


8 2 Wednesday, 9:00 a.m., Shoreham Americana 

RECENT DEVELOPMENTS IN MEASURING ATTITUDES AND 

DECISION MAKING OF TRAVELERS 

David T. Hartgen, presiding 

Paper 

TRADE-OFF ANALYSIS: RECENT STRUCTURAL AND EM- 
PIRICAL FINDINGS, Patricia M. Eberts, Kellogg Corporation; 
and K. W. Peter Koeppel, Union College 

Presentations 

STRUCTURAL MODELS FOR THE ANALYSIS OF TRAVELER 
ATTITUDE-BEHAVIOR RELATIONS, Ricardo dePau!l Dobson, 
David Riebstein, and C. J. Smith, Charles River Associates; and 
Christopher Lovelock, Harvard University 

COGNITIVE-DISSONANCE ATTITUDINAL MODEL FOR TRAV- 
ELER DECISION MAKING, Abraham Horowitz, General Motors 
Corporation 

CONSUMER PERSPECTIVES ON TRANSPORTATION SYSTEMS 
AND SERVICES: AN ANALYSIS OF SEGMENTATION BASES, 
Mary D. Stearns, Transportation Systems Center 

NONCOMPENSATORY MODEL OF TRANSPORTATION BE- 
HAVIOR BASED ON SEQUENTIAL CONSIDERATION OF 
ASPECTS, Thomas F. Golob, General Motors Corporation; and 
Wilfred W. Recker, State University of New York at Buffalo 

DECISION MODELS AND TRANSPORTATION MODE CHOICES, 
Mary Lynn Tischer, Federal Highway Administration 

Panel discussion 

David T. Hartgen, New York State Department of Transportation; 
and Richard M. Michaels, University of Illinois at Chicago Circle 


8 3 Wednesday, 9:00 a.m., Shoreham Americana 
CURRENT TRENDS IN TRANSIT LABOR—Conference Session 
Ray A. Mundy, presiding 

Presentations 

RECENT STUDY OF TRANSIT COLLECTIVE BARGAINING 
AGREEMENT IN THE SOUTHEASTERN UNITED STATES, 
Jay A. Smith, Kenneth Jennings, and Earle C. Trayham, Univer- 
sity of North Florida 

EMPIRICAL FINDINGS OF THE EFFECTS OF LABOR STRIKES 
ON URBAN TRANSIT OPERATIONS, Kumares Sinha, Purdue 
University; and Mitchell E. Brachman, Kentuckiana Regional 
Planning and Development Agency 

FINDINGS ON THE SUITABILITY OF SUBSTITUTING ALTER- 
NATIVE FORMS OF PUBLIC TRANSPORTATION FOR 


PEAK-TIME TRANSIT, Frank W. Davis, Jr., University of 
Tennessee 


8 4 Wednesday, 9:00 a.m., Shoreham Americana 
ENERGY CONSERVATION: EFFICIENCY OF VARIOUS MODES 
Carmen Difiglio, presiding 

Papers 

ENERGY CONSUMPTION AND COST OF THE JOURNEY TO 
WORK WITH AND WITHOUT A SUBURBAN RAPID TRANSIT 
LINE, David E. Boyce, University of Illinois at Urbana-Champaign; 
and Khanh Nguyen, International Bank for Reconstruction and 
Development 

MODELING THE RESPONSE OF THE DOMESTIC AUTOMOBILE 
INDUSTRY TO MANDATES FOR INCREASED FUEL ECON- 
OMY, James P. Stucker, B. K. Burright, and W. E. Mooz, Rand 
Corporation 

NASA AIRCRAFT ENERGY-EFFICIENCY PROGRAM, John M. 
Klineberg, National Aeronautics and Space Administration 

COAL TRANSPORT AND COAL MARKET INTEGRATION, 
Frederick C. Dunbar and Joyce S. Mehring, Charles River Asso- 
ciates 

DOWNTOWN PEOPLE MOVERS AND ENERGY: THE NEGATIVE 
SIDE, Charles A. Lave, University of California, Irvine 

ENERGY INTENSITY OF VARIOUS TRANSPORTATION MODES, 
Ram K. Mittal, Aerospace Corporation 


8 5 Wednesday, 9:00 a.m., Shoreham Americana 

USER-SIDE SUBSIDIES FOR PUBLIC TRANSPORTATION— 

Conference Session 

Ronald F. Kirby, presiding 

Presentations 

APPLICATION OF USER-SIDE SUBSIDIES TO SHARED-TAXI] 
AND FIXED-ROUTE TRANSIT SERVICES: AN UMTA 
DEMONSTRATION PROJECT IN DANVILLE, ILLINOIS, Peter 
Fitzgerald, Crane and Associates 

USER-SIDE SUBSIDIES INVOLVING MULTIPOOL PROVIDERS 
OF SERVICES TO THE ELDERLY AND HANDICAPPED: AN 
UMTA DEMONSTRATION PROGRAM IN MONTGOMERY, 
ALABAMA, AND KINSTON, NORTH CAROLINA, J. Richard 
Kuzmyak, Charles River Associates 

COORDINATING UMTA SECTION 5 AND OTHER FUNDING 
SOURCES: OKLAHOMA CITY’S SHARE-A-FARE PROJECT 
FOR THE ELDERLY AND HANDICAPPED, James MckKissick, 
Central Oklahoma Transportation and Parking Authority 

NEW JERSEY STATEWIDE REDUCED-FARE PROGRAM FOR 
THE ELDERLY AND HANDICAPPED, Fan Melton, New Jersey 
Department of Transportation 

Panel discussion 

Members: Ronald J. Fisher, Urban Mass Transportation Administra- 
tion; Michael Federman, city of Danville; Richard Gallagher, Inter- 
national Taxicab Association; Michael Albarelli, U.S. Department 
of Health, Education and Welfare; and Stanley Feinsod, American 
Public Transit Association 


8 6 Wednesday, 9:00 a.m., Shoreham Americana 

SOCIAL AND ECONOMIC RESEARCH ON AUTOMATED GUIDE- 

WAY TRANS!|IT—Conference Session 

Leonard Ronis, presiding 

Presentations 

URBAN MASS TRANSPORTATION ADMINISTRATION PROGRAM 
OF SOCIAL AND ECONOMIC RESEARCH OF AUTOMATED 
GUIDEWAY TRANSIT, Howard Evoy, Urban Mass Transporta- 
tion Administration 

GENERIC ALTERNATIVE ANALYSES OF AUTOMATED GUIDE- 


WAY TRANSIT SYSTEMS, Darwin Stewart, Barton-Aschman 
Associates, Inc. 

MARKETS ANALYSIS OF AUTOMATED GUIDEWAY TRANSIT, 
George A. Kocur, Cambridge Systematics, Inc. 

Panel discussion 

Members: Daniel Brand, Charles River Associates; Anthony R. 
Tomazinis, University of Pennsylvania; and Jack R. Gilstrap, 
Southern California Rapid Transit District 


8 7 Wednesday, 9:00 a.m., Shoreham Americana 
FINANCING HIGHWAY PROGRAMS 
Damian J. Kulash, presiding 

Presentations 

EXPECTED IMPACT OF RECENT ENERGY LEGISLATION ON 
THE FEDERAL-AID HIGHWAY PROGRAM, Donald G. Symmes, 
Federal Highway Administration 

FORECASTING AUTOMOTIVE FUEL TAX REVENUES: A 
STATE'S VIEWPOINT, John.W. Dickey, Virginia Polytechnic 
Institute and State University 

EFFECTS OF FEDERAL FUNDING POLICIES ON STATE AND 
LOCAL TRANSPORTATION PERFORMANCE: PRELIMINARY 
FINDINGS, Alan L. Porter, Georgia Institute of Technology; and 
Srikanth Rao and Thomas D. Larson, Pennsylvania State Univer- 
sity 

Panel discussion 

Members: Bruce Campbell, Fay, Spofford and Thorndike; and 
Leonard Sherman, Cambridge Systematics, Inc. 


8 8 Wednesday, 9:00 a.m., Shoreham Americana 

ISSUES IN AVIATION DEMAND FORECASTING—Conference 

Session, Part 1 

David W. Bluestone, presiding 

Presentations 

AIRCRAFT MANUFACTURER’S VIEWPOINT, Kenneth R. Velten, 
McDonnell Douglas Corporation; and George N. Sarames, Lock- 
heed Aircraft Corporation 

AIRPORT OPERATOR'S VIEWPOINT, George Howard, Port 
Authority of New York and New Jersey; and Terrence L. Parker, 
Landrum and Brown 


Wednesday, 12:00 noon, Sheraton Hall 
CHAIRMAN’S LUNCHEON 


REPORT OF TRANSPORTATION RESEARCH BOARD 
CHAIRMAN, Robert N. Hunter 


PRESENTATION OF AWARDS 

KEYNOTE ADDRESS 

Open to all registrants. Balcony seating available for those who 
desire to hear program but do not wish lunch. Tickets will be 


available at the TRB Registration Desk and must be purchased 
by 5:00 p.m., Tuesday, January 17. 


8 9 Wednesday, 2:30 p.m., Sheraton-Park 
TOLERABLE MOVEMENTS OF STRUCTURES—Symposium 
Clyde N. Laughter, presiding 


Presentation a 
TOLERABLE MOVEMENTS OF BRIDGE FOUNDATIONS, Philip 


Keene, Middletown, Connecticut 


Papers 
SURVEY OF BRIDGE MOVEMENTS IN THE WESTERN UNITED 
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STATES, John L. Walkinshaw, Federal Highway Administration 

MOVEMENTS OF BRIDGE ABUTMENTS AND SETTLEMENT OF 
APPROACH PAVEMENTS IN OHIO, Raymond A. Grover, Ohio 
Department of Transportation 

Presentation 

BRIDGE FOUNDATIONS MOVE, Michael Bozozuk, National Re- 
search Council, Canada © 


9 O Wednesday, 2:30 p.m., Sheraton-Park 

PUBLIC SAFETY AND THE TRANSPORTATION OF HAZARDOUS 

MATERIALS 

Anthony L. Schmieg, presiding 

Papers 

SAFE TRANSPORT OF MUNITIONS BY RAIL, Terrence K. H. 
Wong, U.S. Department of the Army 

CRASH TESTING OF NUCLEAR-FUEL SHIPPING CONTAINERS, 
Robert M. Jefferson and H. Richard Yoshimura, Sandia Labora- 
tories 

HANDLING TRANSPORTATION EMERGENCIES INVOLVING 
HAZARDOUS MATERIALS, Austin Sennett, National Fire Pro- 
tection Association 

COMPUTER MODEL FOR LNG/LP RISK SIMULATION, F. B. 
Silvestro and M. J. Mazurowski, Ecology and Environment, Inc. 


91 


VISIBILITY 
Nathaniel H. Pulling, presiding 


Wednesday, 2:30 p.m., Sheraton-Park 


Papers 
REANALYSIS OF CALIFORNIA VISION DATA: GENERAL 
FINDINGS, Brian Hills, U.K. Transport and Road Research Lab- 
oratory, England; and Albert Burg, University of California, Los 
Angeles 
PERFORMANCE OF SIGNS UNDER DEW AND FROST CONDI- 
TIONS, John H. Hutchinson, University of Kentucky; and Ted 
A. Pullen, Kentucky Department of Transportation 
RELATION BETWEEN LIGHTING PARAMETERS AND DRIVER 
PERFORMANCE, D. A. Schreuder, Netherlands Institute for 
Road Safety Research 
RELATION BETWEEN SIGN LUMINANCE AND SPECIFIC LUMI- 
NANCE OF REFLECTIVE MATERIALS, W. P. Youngblood and 
H. L. Woltman, 3M Company 
HIGH VISIBILITY AIDS FOR MOTORCYCLISTS, N. J. Ashford, 
Loughborough University of Technology, England; and P. G. 
Stroud and C. Kirby, Institute for Consumer Ergonomics, England 
Discussion: Samuel P. Sturgis, Liberty Mutual Research Center; 
Rudolf G. Mortimer, University of Illinois at Urbana-Champaign 
and Paul Olson, University of Michigan 


+S) 2 Wednesday, 2:30 p.m., Sheraton-Park 
FREEWAY OPERATIONS 
Joseph M. McDermott, presiding 

Papers 

DERIVATION OF FREEWAY SPEED PROFILES FROM POINT 
SURVEILLANCE DATA, Philip J. Tarnoff and Wayne K. Kittel- 
son, Alan M. Voorhees and Associates, Inc. 

DEVELOPMENT OF AN EFFICIENT PROCEDURE FOR RECRE- 
ATING AND ANALYZING TRAFFIC FLOW PATTERNS ON 
AN URBAN FREEWAY, Wayne K. Kittelson and Philip J. Tarnoff, 
Alan M. Voorhees and Associates, Inc. 

APPLICATION OF A FREEWAY-CORRIDOR ASSIGNMENT AND 
CONTROL MODEL, Brian L. Allen and Said M. Easa, McMaster 
University, Canada; and E. R. Case, Ontario Ministry of Transpor- 
tation and Communications, Canada 

QEW FREEWAY SURVEILLANCE AND CONTROL SYSTEM 


DEMONSTRATION PROJECT, E. R. Case and K. M. Williams, 
Ontario Ministry of Transportation and Communications, Canada 

EVALUATION OF THE REDUCTION IN MINIMUM OCCUPANCY 
FOR CAR POOLS USING A PRIORITY FREEWAY LANE, 
Kenneth G. Courage, Charles E. Wallace, Thomas H. Culpepper, 
and Joseph A. Wattleworth, University of Florida 


9 3 Wednesday, 2:30 p.m., Sheraton-Park 
CONCRETE PAVEMENT DESIGN AND PERFORMANCE 
Frazier Parker, Jr., presiding 

Papers 

STRUCTURAL DESIGN OF HEAVILY TRAFFICKED, PLAIN- 
JOINTED CONCRETE PAVEMENT BASED ON SERVICEABIL- 
ITY AND PERFORMANCE, Michael |. Darter, University of 
Illinois at Urbana-Champaign 

FINITE ELEMENT ANALYSIS OF JOINTS IN CONCRETE PAVE- 
MENTS, Amir M. Tabatabaie and Ernest J. Barenberg, University 
of Illinois at Urbana-Champaign 

ANALYSIS OF LOAD, TEMPERATURE, AND SHRINKAGE EF- 
FECT ON CONTINUOUSLY REINFORCED CONCRETE 
PAVEMENT, James Ma and B. Frank McCullough, University of 
Texas at Austin 

PRESTRESSED CONCRETE HIGHWAY PAVEMENT: PERFOR- 
MANCE DURING CONSTRUCTION, Gayle E. Albritton, 
Mississippi State Highway Department 


9 4 Wednesday, 2:30 p.m., Sheraton-Park 
TRACK DESIGN—Part 1 
Milton E. Harr, presiding 

Papers 

PREDICTION OF FATIGUE CRACK GROWTH IN RAILROAD 
RAILS, David Broek and Richard C. Rice, Battelle Columbus 
Laboratories 

INTRODUCTION TO STRESSES IN RAILS: STRESSES IN MID- 
RAIL REGIONS, Thomas G. Johns and Kent B. Davies, Battelle 
Columbus Laboratories; and Donald P. McConnell, Transportation 
Systems Center 

ANALYTICAL AND EXPERIMENTAL STUDY OF RESIDUAL 
STRESSES IN RAILS, Kent B. Davies and Thomas G. Johns, 
Battelle Columbus Laboratories 

MATHEMATICAL MODEL FOR THE LATERAL THERMAL 
BUCKLING AND DISPLACEMENT OF CURVED TRACKS, 
W. So and W. W. Yang, Association of American Railroads 

Presentation 

USE OF GEOTEXTILES IN RAILROADS, J. P. Giroud, University 
of Grenoble, France 


bo) 5 Wednesday, 2:30 p.m., Sheraton-Park 
DEVELOPMENTS IN DRIVER EDUCATION 
Richard F. Pain, presiding 

Papers 

EVALUATION OF AN EDUCATIONAL TREATMENT FOR THE 
REHABILITATION OF PROBLEM DRIVERS, Jon C. Prothero 
and Thomas A. Seals, Florida State University 

MICHIGAN'S DRIVER EDUCATION EVALUATION PROJECT, 
Kara L. Schmitt, Michigan Department of Education 

DRIVER EDUCATION FOR STRESS CONDITIONS, Robert A. 
Ulrich, Central Missouri State University 

CRITIQUE, Mark Edwards and Herbert R. Miller, National Highway 
Traffic Safety Administration 


: 9 6 Wednesday, 2:30 p.m., Shoreham Americana 
RECENT DEVELOPMENTS IN THE APPLICATION OF COM- 
PUTER GRAPHICS 
William Barker, presiding 

Papers 

USE OF INTERACTIVE COMPUTER MODEL STREAK FOR 
TRANSPORTATION PLANNING, Robert S. Scott and Bernard 
Mendes, De Leuw, Cather and Company 

COMPUTER GEOCODING OF TRAVEL SURVEYS, Priscilla 
Sawyer Cornelio and Joseph M. Manning, Urban Transportation 
Systems Associates 

A GEOGRAPHIC BASE FILE SYSTEM FOR TRANSPORTATION 
ANALYSIS, Claus D. Gehner, University of Washington 

INTERACTIVE COMPUTER GRAPHICS FOR STATION SIMULA- 
TION MODELS, Gregory P. Benz and Jerome M. Lutin, Princeton 
University 

HUMAN BODY MODELING SYSTEM FOR MOTION STUDIES, 
Norman |. Badler and Joseph O'Rourke, University of Pennsylvania 


9 7 Wednesday, 2:30 p.m., Shoreham Americana 

PROGRAM AND ACTIVITIES OF THE URBAN MASS TRANS- 

PORTATION ADMINISTRATION—Conference Session 

C. Kenneth Orski, presiding 

Presentations 

FEDERAL URBAN MASS TRANSPORTATION PROGRAM: CUR- 
RENT ISSUES AND EMERGING DIRECTIONS, C. Kenneth 
Orski, Office of Policy and Program Development 

IMPROVING TRANSPORTATION IN LOW-DENSITY AREAS: 
UMTA‘S PARATRANSIT DEMONSTRATION PROGRAM, 
Robert H. McManus, Office of Transportation Management and 
Demonstrations 

REVITALIZING THE CENTER CITY: THE DOWNTOWN PEOPLE- 
MOVER PROGRAM, George C. Pastor, Office of Technology De- 
velopment and Deployment 

BUILDING FOR THE FUTURE: A REPORT ON UMTA’‘S MAJOR 
TRANSIT CONSTRUCTION PROJECTS, John Taylor, Office 
of Transit Assistance 

MAKING MORE EFFICIENT USE OF EXISTING TRANSPORTA- 
TION RESOURCES: IMPLEMENTATION OF THE TSM RE- 
QUIREMENTS, Charles H. Graves, Office of Transportation 
Planning 


g 8 Wednesday, 2:30 p.m., Shoreham Americana 
TRANSPORTATION PLANNING AND ANALYSIS 
Max R. Sproles, presiding 

Papers 

DEVELOPMENT OF THE CALIFORNIA TRANSPORTATION 
PLAN: 1973-1977, William S. Weber, California State Transpor- 
tation Board 

DATA REQUIREMENTS FOR AN ANALYSIS OF INTERCITY 
PASSENGER-BUS TRAVEL, Stanley L. Ring, R. L. Carstens, 
and James D. Grove, lowa State University 

TECHNIQUES FOR UNBALANCED SURVEY SAMPLES: MAR- 
GINAL WEIGHTING OF SURVEY DATA, L. Taylor Ollmann, 
New York State Department of Transportation; Stephen M. Howe, 
North Central Texas Council of Governments; and Kenneth W. 
Kloeber, Calocerino and Spina 

DEMONSTRATION OF A SIMPLIFIED TRAFFIC MODEL FOR 
SMALL URBAN AREAS, Donald Rhodes, New Hampshire De- 
partment of Public Works and Highways; and Thomas Hillegass, 
Urban Mass Transportation Administration 

EVALUATION OF RESTRICTED INTERCHANGES ON TRAVEL 
DEMAND, Mark Rosenberg and Ronald J. Fijalkowski, Delaware 
Valley Regional Planning Commission 


g 9 Wednesday, 2:30 p.m., Shoreham Americana 
CRITERIA AND POLICIES FOR PRIORITY PROGRAMMING 
Kumares Sinha, presiding 

Papers 

METHODOLOGY FOR FINANCIAL ANALYSIS OF REGIONAL 
RAPID TRANSIT SYSTEM, Richard V. Fuller, G. Scott Ruther- 
ford, C. C. Schimpeler, V. E. Unger, Schimpeler-Corradino Asso- 
ciates 

ALTERNATIVE METHODS FOR DEVELOPING TRANSPORTA- 
TION IMPROVEMENT PROGRAMS FOR URBANIZED AREAS 
WITHIN THE SOUTHEASTERN WISCONSIN REGION, David 
F. Schulz, Milwaukee County Department of Public Works; and 
Philip C. Evenson, Southeastern Wisconsin Regional Planning 
Commission 

EVALUATION AND APPLICATION OF PRIORITY PROGRAM- 
MING METHODOLOGIES IN MARYLAND, Salvatore J. Bellomo 
and Jawahar Mehra, Alan M. Voorhees and Associates, Inc.; and 
Gerald R. Cichy and Martin M. Stein, Maryland Department of 
Transportation 

DEVELOPMENT OF CRITERIA AND POLICIES FOR PRIMARY 
HIGHWAY SYSTEM, Robert P. Brodesky and Isaac Shafran, 
Maryland Department of Transportation 

Presentation 

AUTOMATIC DATA PROCESSING SYSTEM FOR PLANNING 
HIGHWAY CONSTRUCTION PROGRAMS AND PROJECTS, 
James F. Daughtry, North Carolina Department of Transportation 


1 O O Wednesday, 2:30 p.m., Shoreham Americana 
RESPONDING TO CURRENT RESEARCH NEEDS OF CARRIERS— 
Conference Session 
W. Bruce Allen, presiding 
Presentations 
MOTOR CARRIERS, Michael L. Lawrence, International Manage- 
ment Corporation 
RAILROADS, Harry J. Bruce, Sr., Illinois Central Gulf Railroad 
Company; Wade German, Union Pacific Railroad 
AIRLINES, Jerry Schorr, Eastern Airlines 
WATER CARRIERS, John Creedy, Water Transportation Association 


1 O 1 Wednesday, 2:30 p.m., Shoreham Americana 

AIR QUALITY AND NOISE IMPACTS ON TRANSPORTATION 

SYSTEMS 

John E. Wesler, presiding 

Papers 

REGULATORY IMPLICATIONS OF INDIVIDUAL REACTIONS 
TO ROAD TRAFFIC NOISE, S. Martin Taylor and Fred L. Hall, 
McMaster University, Canada; and Meric Gertler, University of 
California, Berkeley 

PREDICTING THE EFFECTIVENESS OF TRANSPORTATION 
SYSTEM MANAGEMENT MEASURES, Mark H. Scheibe, Puget 
Sound Council of Governments; and Neil J. Pedersen, Barton- 
Aschman Associates, Inc. 

EFFECTIVENESS OF SHIELDING IN REDUCING THE ADVERSE 
IMPACTS OF HIGHWAY TRAFFIC NOISE, Fred L. Hall, Susan 
Birnie, and S. Martin Taylor, McMaster University, Canada 

METHODOLOGY FOR DEVELOPMENT OF 8-HOUR TRIP GEN- 
ERATION RELATIONS TO EMISSION CHARACTERISTICS, 
Lonnie E. Haefner, J. Lee Hutchins, Donald E. Lang, Robert W. 
Meyer, and Bigan Yarjani, Washington University 

EFFECT OF HIGHWAY NOISE ON RESIDENTIAL PROPERTY 
VALUE, Fred L. Hall, Barbara E. Breston, and S. Martin Taylor, 
McMaster University, Canada 
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1 O 2 Wednesday, 2:30 p.m., Shoreham Americana 

ISSUES IN AVIATION DEMAND FORECASTING—Conference 

Session, Part 2 

David W. Bluestone, presiding 

Presentations 

GOVERNMENT VIEWPOINT, Gene S. Mercer, Federal Aviation 
Administration; and Spyridon N. Sideris, California Department 
of Transportation 

AIRLINE VIEWPOINT, Cecil O. Brown, Delta Air Lines; and William 
R. Nesbit, United Airlines 

GENERAL AVIATION VIEWPOINT, Laurel Smith, Grumman 
American Aviation Company 

SUMMARY AND RECOMMENDATIONS, Nawal K. Taneja, Massa- 
chusetts Institute of Technology 


Wednesday, 5:00 p.m., Shoreham Americana 
DIALOGUE 


With Terrell W. Hill, Chicago Transit Authority, Edson L. Tenny- 
son, Pennsylvania Department of Transportation, and Frank C. 
Turner, former Federal Highway Administrator, the direction 
transportation will take in the years ahead and the real issues 
and decisions facing transportation. Take advantage of this 
unusual opportunity to participate in a small group discussion 
with leading transportation professionals. Space will be limited. 


Wednesday, 5:00 p.m., Shoreham-Americana 
THE TRANSIT CHALLENGE: DARE TOBE SIMILAR 


A 25-min multimedia presentation on European transit market- 
ing programs and consumer information aids 


1 O 3 Wednesday, 8:00 p.m., Sheraton-Park 


DESIGN AND SAFETY STANDARDS FOR LOW-VOLUME 
ROADS—Conference Session 
Lynne H. Irwin, presiding 


Presentations 

INTRODUCTION, Melvin B. Larsen, Illinois Department of Trans- 
portation 

OVERVIEW: DESIGN AND SAFETY PROBLEMS OF LOW- 
VOLUME ROADS, Lynne H. Irwin, Cornell University 

DESIGN STANDARDS FOR LOW-VOLUME ROADS: WHERE DO 
THEY COME FROM? Hugh G. Downs, Maryland Department of 
Transportation 

FORMULATING SAFETY STANDARDS FOR LOW-VOLUME 
ROADS, Howard L. Anderson, Federal Highway Administration 

WORKING WITH STANDARDS FOR LOW-VOLUME ROADS: 
A COUNTY VIEWPOINT, Howard E. Schwark, Kankakee County, 
Illinois 

LEGAL CONSIDERATIONS REGARDING ROAD STANDARDS: 
CAN LOW-VOLUME ROADS BE DIFFERENT? Larry W. 
Thomas, Transportation Research Board 

FORMULATING AND IMPLEMENTING STANDARDS FOR LOW- 
VOLUME ROADS IN THE U.S. FOREST SERVICE, Bery| 
Johnston, U.S. Forest Service 

GENERAL DISCUSSION 


1 O 4 Wednesday, 8:00 p.m., Sheraton-Park 


TRACK DESIGN—Part 2 
C. R. Kaelin, presiding 

Papers 

STATISTICAL DESCRIPTION OF SERVICE LOADS FOR CON- 
CRETE CROSSTIE AND TRACK, Robert H. Prause, Battelle 
Columbus Laboratories; and Andrew Kish, Transportation Systems 
Center 

DEVELOPMENT OF A MULTILAYER ANALYSIS MODEL FOR 
TIE AND BALLAST TRACK STRUCTURES, James C. Kennedy 
and Robert H. Prause, Battelle Columbus Laboratories 

PERMANENT DEFORMATION BEHAVIOR OF RAILWAY BAL- 
LAST, Reid M. Knutson, University of Kansas; and Marshall R. 
Thompson, University of Illinois at Urbana-Champaign 

Presentations 

TRACK LOADING FOR HEAVY-FREIGHT RAILROAD TRAFFIC, 
Gerald P. Raymond, Queen’s University, Canada 

BALLAST AND SUBGRADE RESPONSE TO TRACK LOADS, 
Ernest T. Selig, State University of New York at Buffalo; and 
Andrew Sluz, Transportation Systems Center 

STATE OF THE ART OF U.S. RAILROAD CROSSTIES, Charles A. 
Burdell, Southern Wood Piedmont Company 


1 O 5 Wednesday, 8:00 p.m., Sheraton-Park 


ELECTROSLAG WELDING 
Gerald J. Hill, presiding 

Presentations 

ESTABLISHING ELECTROSLAG WELDING PROCEDURES FOR 
6-INCH A588 MATERIALS, Hubert F. Crick, Brown and Route 
Marine Operators 

SUMMARY OF MICHIGAN RESEARCH IN ELECTROSLAG 
WELDING, James D. Culp, Michigan Department of State High- 
ways and Transportation 

EXPERIENCE WITH ELECTROSLAG IN PENNSYLVANIA, John 
W. Fisher, Lehigh University 

REPORT OF NCHRP PROJECT 10-10: ACCEPTANCE CRITERIA 
FOR ELECTROSLAG WELDMENTS IN BRIDGES, Walter Benter, 
U.S. Steel Corporation 

PROBLEMS IN ELECTROSLAG WELDING OF BRIDGES, Carl 
Hartbower, Federal Highway Administration 


1 O 6 Wednesday, 8:00 p.m., Sheraton-Park 


PEDESTRIANS, ROADSIDE SIGNS, AND AUTOMOBILE DESIGN 
TECHNOLOGIES 
Florian J. Daniels II1, presiding 

Papers 

RELATION BETWEEN ROADSIDE SIGNS AND TRAFFIC ACCI- 
DENTS: A FIELD INVESTIGATION, Charles J. Holahan, 
Michael Campbell, Ralph E. Culler, and Celia Veselka, University 
of Texas at Austin 

IMPACTS OF ALTERNATIVE AUTOMOBILE DESIGN TECH- 
NOLOGIES, Bruce Rubinger, R. Mauri, and S. Prensky, Transpor- 
tation Systems Center; and D. Heinemann, Charles Draper Labora- 
tory 

CITY CENTERS FOR PEDESTRIANS, Takahiro Murata, National 
Research Institute of Police Science, Japan 

TREATMENTS OF OVERCROSSINGS AND UNDERCROSSINGS 
FOR THE DISABLED: AN EARLY REPORT ON THE STATE 
OF THE ART, Sherrill Swan, De Leuw, Cather and Company 


1 O ¥/ Wednesday, 8:00 p.m., Sheraton-Park 


URBAN SYSTEM OPERATIONS 
Carlton C. Robinson, presiding 
Papers 
ALTERNATIVE OBJECTIVES IN ARTERIAL TRAFFIC MAN- 
AGEMENT, Paul P. Jovanis and Adolf D. May, University of 


California, Berkeley 

OPTIMIZATION OF LARGE TRAFFIC SYSTEMS, Stanley B. 
Gershwin and John D. C. Little, Massachusetts Institute of Tech- 
nology; and Nathan Gartner and Paul Ross, Federal Highway 
Administration 

PUBLIC REACTION TO A BUS AND CAR-POOL PRIORITY LANE 
IN MIAMI, FLORIDA, Kenneth G. Courage, Charles E. Wallace, 
Boras H. Culpepper, and Joseph A. Wattleworth, University of 

orida 

ROLE OF PARKING IN TRANSPORTATION SYSTEM MANAGE- 

MENT, Michael J. Demetsky, University of Virginia; and Martin 


R. Parker, Jr., Virginia Highway and Transportation Research 
Council 


1 O 8 Wednesday, 8:00 p.m., Sheraton-Park 


PROCESS CONTROL SYSTEMS DEVELOPED BY INDUSTRY 
Garland W. Steele, presiding 

Papers 

QUALITY OF CONSTRUCTION THROUGH PROCESS CONTROL, 
Reid H. Brown, Vulcan Materials Company 

PROCESS QUALITY CONTROL IN THE CRUSHED-STONE IN- 
DUSTRY, Frank P. Nichols, Jr., National Crushed Stone Associa- 
tion 

DEVELOPMENT OF PROCESS QUALITY ASSURANCE SPECI- 
FICATIONS, Jack H. Willenbrock and James C. Marcin, PennsyI- 
vania State University 

DEVELOPMENT OF A HIGHWAY CONSTRUCTION ACCEP- 
TANCE PLAN, Jack H. Willenbrock, Pennsylvania State Univer- 
sity; and Peter A. Kopac, Federal Highway Administration 

CONTRACTOR CONTROL OF ASPHALT PAVEMENT QUALITY, 
David G. Tunnicliff, Warren Brothers Company 

Presentation 

PROCESS CONTROL OF MINERAL AGGREGATES, John T. 
Molnar, Standard Slag Company 


1 O Ss) Wednesday, 8:00 p.m., Shoreham Americana 
PARATRANSIT 
Stanley Feinsod, presiding 

Papers 

POTENTIAL REDUCTIONS IN VEHICLE TRAVEL FROM CAR 
POOLS AND VAN POOLS IN MAJOR METROPOLITAN AREAS, 
C. C. Miesse, U.S. Environmental Protection Agency 

EVALUATION OF AN EMPLOYER-BASED, COMMUTER RIDE- 
SHARE PROGRAM, Frederick J. Wegmann and Arun Chatterjee, 
University of Tennessee; and Stanley R. Stokey, Tennessee Valley 
Authority 

VAN POOLING: A NEW DIMENSION IN URBAN TRANSPOR- 
TATION, Douglas Wiersig and Frederick J. Wegmann, University 
of Tennessee 

PARATRANSIT PLANNING: AN APPLICATION OF A SYS- 
TEMATIC, MARKET-ORIENTED PLANNING AND PRO- 
GRAMMING PROCESS, Kenneth L. Sobel and David M. 
Alschuler, Multisystems, Inc. 

IMPLEMENTATION AND PRELIMINARY IMPACTS OF A 
SHARED-RIDE TAXI SERVICE FOR BOSTON LOGAN IN- 
TERNATIONAL AIRPORT, Daniel S. Greenbaum and Joel V. 
Bornstein, Massachusetts Port Authority; and Karla H. Karash 
and John P. Attanucci, Massachusetts Executive Office of Trans- 
portation and Construction 

HUMAN SERVICE AGENCY COORDINATION: AN ANALYTI- 
CAL METHOD FOR EVALUATION, V. Clayton Weaver, North- 
eastern Illinois Regional Transportation Authority 


1 1 O Wednesday, 8:00 p.m., Shoreham Americana 

SUBSIDY IN INTERCITY PASSENGER TRANSPORTATION— 

Conference Session 

Warren B. Lovejoy, presiding 

Presentations 

INTERCITY BUS TRANSPORTATION: A CHANGING MARKET, 
Nicholas E. Bade, Greyhound Lines, Inc. 

NEEDS IN INTERCITY RAIL TRANSPORTATION, Alfred Michaud, 
National Railroad Passenger Corporation 

STATE SUBSIDIES FOR INTERCITY PASSENGER TRANSPOR- 
TATION, William Underwood, Pennsylvania Department of Trans- 
portation 

FEDERAL SUBSIDIES FOR INTERCITY PASSENGER TRANS: 
PORTATION, Richard Mudge, Congressional Budget Office 


1 1 1 Wednesday, 8:00 p.m., Shoreham Americana 

BUS SERVICE PLANNING AND RIDERSHIP ESTIMATION— 

Conference Session 

Eugene T. Canty, presiding 

Presentations 

MODELS AND PROCEDURES FOR BUS-SERVICE PLANNING 
AVAILABLE THROUGH THE U.S. DEPARTMENT OF TRANS- 
PORTATION, Howard Ostroff and James Holec, Peat, Marwick, 
Mitchell and Company; and David M. Levinsohn, Urban Mass 
Transportation Administration 

NEW APPROACHES FOR ESTIMATING TRAVEL DEMAND FOR 
BUS TRANSIT SYSTEMS, George A. Kocur, Cambridge Systema- 
tics, Inc. 

BUS-SERVICE PLANNING AND RIDERSHIP ESTIMATION FROM 
THE TRANSIT OPERATOR’S POINT OF VIEW, Henry M. Mayer, 
Milwaukee and Suburban Transportation Corporation 

Panel discussion 

Members: Howard Ostroff; George A. Kocur; Henry M. Mayer; Daniel 
Brand, Charles River Associates; and Herbert S. Levinson, Wilbur 
Smith and Associates 


1 1 2 Wednesday, 8:00 p.m., Shoreham Americana 

MASS TRANSPORTATION PLANNING AND MANAGEMENT 

INFORMATION EXCHANGE-—Conference Session 

George M. Smerk, presiding 

Panel discussion 

Members: Terrell W. Hill, Chicago Transit Authority; Chester E. 
Colby, city of Phoenix; Colin Alter, Maryland-National Capital 
Park and Planning Commission; Lyn Long, University of Cali- 
fornia, Irvine; Marjorie Shepley, Indiana University; Robert L. 
Paullin, U.S. Department of Transportation; and Arthur B. Mobley, 
Transportation Research Board 


1 1 3 Wednesday, 8:00 p.m., Shoreham Americana 
EQUITY IN TRANSPORTATION 
Robert E. Paaswell, presiding 

Paper 

MAKING THE CONCEPT OF EQUITY OPERATIONAL, Douglass 
B. Lee, Jr., University of lowa 

Presentations 

FEDERAL REGULATIONS AND EQUITY, Ellen Feingold, WES: 
Department of Transportation 

COMMITMENT TO AN EQUITABLE SYSTEM, Paul Davidoff and 
Ruth Price, Suburban Action Institute 

EQUITY AND COMPETITION IN TRANSPORTATION, Joseph 
Berechman, Tel Aviv University, Israel; and Robert E. Paaswell, 
State University of New York, Buffalo 
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1 1 4 Thursday, 9:00 a.m., Sheraton-Park 
SOIL MECHANICS 
Lyndon H. Moore, presiding 

Papers 

ANALYSIS OF SETTLEMENT DATA FROM SAND DRAINED 
AREAS, Richard P. Long and Peter J. Carey, University of Con- 
necticut 

SAND DRAIN THEORY AND PRACTICE, Richard E. Landau, West 
Hempstead, New York 

THE IOWA K-TEST, R. L. Handy, A. J. Lutenegger, and J. M. 
Hoover, lowa State University 

MEASURING SOIL CONSISTENCY BY THE Ko TEST, Peter Jay 
Huck, Hayward Baker Company; and Mokund N. lyengar, Roper 
Appliances 

Presentation 

DESIGN AND CONSTRUCTION OF LONG-SPAN BURIED CON- 
DUITS, Ernest T. Selig, State University of New York at Buffalo 


1 1 Le) Thursday, 9:00 a.m., Sheraton-Park 
MAINTENANCE DECISION MAKING—Part 1 
Louis G. O’Brien, presiding 
Papers 
VALUE-ENGINEERING ANALYSIS OF SELECTED MAINTE- 
NANCE ACTIVITIES, Charles W. Niessner, Federal Highway Ad- 
ministration 
ENERGY REQUIREMENTS ASSOCIATED WITH HIGHWAY 
MAINTENANCE REHABILITATION, Jon A. Epps, Texas A&M 
University; C. E. Caltrider, Jr., Baltimore Paint and Chemical 
Company; Paul E. Cunningham, Federal Highway Administration; 
and D. L. Morgan, Highway Users Federation for Safety and 
Mobility 
Discussion: George M. Briggs, New York State Department of 
Transportation 
PHOTOLOGGING AND ROADWAY INFORMATION SYSTEM, 
Tapan K. Datta, Wayne State University; and Michael J. Labadie, 
Goodell-Grivas, Inc. 


1 1 6 Thursday, 9:00 a.m., Sheraton-Park 

NORTHEAST CORRIDOR IMPROVEMENT PROGRAM— 

Conference Session 

Kenneth T. Sawyer, presiding 

Presentations 

INTRODUCTION, Kenneth T. Sawyer, Federal Railroad Administra- 
tion 

SYSTEMS DESIGN AND ENGINEERING, David Gedney, Federal 
Railroad Administration 

PLANNING AND ANALYSIS, Thomas F. Ferrara, Federal Railroad 
Administration 

R&D OPPORTUNITIES, Gregory T. Haugan, Federal Railroad 
Administration 


1 1 T Thursday, 9:00 a.m., Sheraton-Park 
TRANSIT SERVICE, OPERATION COSTS, AND PRODUCTIVITY 
James E. Reading, presiding 

Papers 

PROPOSAL FOR THE OPTIMAL DESIGN OF A PUBLIC TRAVEL 
INFORMATION SYSTEM, M. M. Bakr, University of Wisconsin— 
Parkside; and Richard K. Robinson, Marquette University 

MODEL FOR INVESTIGATING THE EFFECTS OF SERVICE 
FREQUENCIES AND RELIABILITY OF BUS-PASSENGER 
WAITING TIMES, Mark A. Turnquist, Northwestern University 

Presentations 

NATIONAL TRENDS IN TRANSIT OPERATING COSTS, James E. 
Sale, Bryan Green, and Cynthia J. Burbank, Urban Mass Transpor- 
tation Administration 

APPLYING PERFORMANCE INDICATORS IN TRANSIT MANAGE- 
MENT, Gordon J. Fielding, Roy E. Glauthier, and Charles A. Lave, 


University of California, Irvine 


1 1 8 Thursday, 9:00 a.m., Sheraton Park 
SAFETY APPURTENANCES 
John G. Viner, presiding 

Papers 

COST-EFFECTIVENESS MODEL FOR GUARDRAIL SELECTION, 
Lee R. Calcote and Edwin O. Wiles, Southwest Research Institute 

PENDULUM TESTS OF BREAKAWAY WOOD SIGN SUPPORTS 
USING CRUSHABLE BUMPERS, C. E. Kimball and J. D. Michie, 
Southwest Research Institute; and N. Enustun, Michigan Depart- 
ment of State Highways and Transportation 

EVALUATION OF BOLTED-BASE, STEEL CHANNEL SIGNPOST, 
Hayes E. Ross, Jr., and Michael Effenberger, Texas A&M Univer- 
sity; and Lawrence Sweeney, Franklin Steel Company 

PERFORMANCE OF HIGHWAY SAFETY DEVICES, Robert D. 
Carlson, Joseph R. Allison, and James E. Bryden, New York State _ 
Department of Transportation 

INSTALLATION AND UPGRADING GUIDELINES FOR ROAD- 
SIDE CULVERTS, Terry L. Kohutek and Hayes E. Ross, Jr., 
Texas A&M University; and Harold D. Cooner, Texas State De- 
partment of Highways and Public Transportation 

DYNAMIC TESTING OF MALLEABLE-ALUMINUM TRANS- 
FORMER BASES FOR HIGHWAY LUMINAIRES, John E. 
Haviland, New York State Department of Transportation; and 
David J. Segal, Calspan Corporation 


1 1 9 Thursday, 9:00 a.m., Sheraton-Park 
SHOULDER DESIGN AND USE 
John F. Nixon, presiding 

Presentation 

DESIGN AND USE OF HIGHWAY SHOULDERS: A SYNTHESIS, 
A. Taragin, Washington, D.C. 

Papers 

USE OF FREEWAY SHOULDERS TO INCREASE CAPACITY, 
William R. McCasland, Texas A&M University 

STRUCTURAL EVALUATION OF PORTLAND CEMENT CON- 
CRETE SHOULDERS, Jihad S. Sawan and Michael |. Darter, 
University of Illinois at Urbana-Champaign 

PAVEMENT WIDTH STANDARDS FOR RURAL TWO-LANE 
HIGHWAYS, Patrick Shannon, Boise State University; and Alohn 
Stanley, |[daho Transportation Department 

Presentation 

EVALUATION OF CONCRETE PAVEMENTS WITH LANE WIDEN- 
ING, TED CONCRETE SHOULDERS, AND THICKENED 
PAVEMENT, Bert E. Colley, Claire G. Ball, and Pichet Arriyavat, 
Portland Cement Association 


1 2 O Thursday, 9:00 a.m., Sheraton-Park 


HIGHWAY CAPACITY AND TRAFFIC FLOW 
James H. Kell, presiding 
Papers 
CORCON: A FREEWAY CORRIDOR ASSIGNMENT AND CON- 
TROL MODEL, Said M. Easa and Brian L. Allen, McMaster Uni- 
versity, Canada 
WEIGHING VEHICLES IN MOTION: UNIVERSITY OF 
SASKATCHEWAN SCALE, A. T. Bergan, G. A. Sparks, and 
G. D. Dyck, University of Saskatchewan, Canada 
Discussion: James H. Havens, Kentucky Department of Trans- 
portation; and Stephen Freeger, Florida Department of Trans- 
portation 
SOME PROPERTIES OF FREEWAY DENSITY AS A CONTINUOUS 
TIME, STOCHASTIC PROCESS, A. V. Gafarian, J. Pahl, and 
T. L. Ward, University of Southern California 


SWEDISH CAPACITY MANUAL 
OBJECTIVES, SCOPE, AND ARRANGEMENT, Bo E. Peterson, 
National Swedish Road Administration 
CAPACITY OF UNSIGNALIZED INTERSECTIONS, Arne 
Hansson, VBB Vattenbyggnadsbryan 
SIGNALIZED INTERSECTIONS, Karl-Lennart Bang, Swedish 
Transport Research Commission 
Discussion: Arthur A. Carter, Federal Highway Administra- 
tion; Jack A. Hutter, Northwestern University; and Robert 
C. Blumenthal, R. C. Blumenthal and Associates 


1 21 Thursday, 9:00 a.m., Shoreham Americana 

ROLE OF CITIZENS IN IMPLEMENTING TRANSPORTATION 

PRICING—Conference Session 

Daniel D. McGeehan, presiding 

Presentations 

POLITICAL AND INSTITUTIONAL ASPECTS OF AUTOMOBILE— 
RESTRICTIVE TECHNIQUES IN BOSTON, Arnold Horowitz, 
Harvard University 

URBAN MASS TRANSPORTATION ADMINISTRATION'S EX- 
PERIENCE WITH PRICING TO CONTROL TRAFFIC, Bert 
Arrillaga, Urban Mass Transportation Administration 

AN ACCOUNT OF CITIZENS’ REACTIONS TO THE URBAN 
MASS TRANSPORTATION ADMINISTRATION PROJECT, 
Kiran U. Bhatt, Urban Institute 

Panel discussion 

Members: Earl Robb, Virginia Department of Highways and Trans- 
portation; Robert B. Hixson, Federal Aviation Administration; 
and Sid Davis, Atlanta University 


1 2 2 Thursday, 9:00 a.m., Shoreham Americana 

ESTIMATING AND FACILITATING FREIGHT MOVEMENT IN 

URBAN AREAS 

Garrison P. Smith, Jr., presiding 

Papers 

METHODOLOGY FOR DETERMINING INVESTMENT AND 
LOCATION OF URBAN-GOODS CONSOLIDATION TERMINAL, 
Gordon M. Clark, Ohio State University; and W. Bradford Ashton, 
University of Missouri 

SPACE ALLOCATION GUIDELINES FOR URBAN GOODS MOVE- 
MENT, Philip A. Habib and Kenneth W. Crowley, Polytechnic 
Institute of New York 

OFF-STREET, TRUCK-LOADING FACILITIES IN DOWNTOWN 


AREAS: REQUIREMENTS AND DESIGN, Dennis L. Christiansen, 


Texas A&M University 

LINEAR SYSTEM MODEL OF FREIGHT DEMAND WITHIN A 
COMPREHENSIVE PLANNING APPROACH, Kang-Won Lim, 
City College of Seoul, Korea; and Arnim H. Meyburg, Cornell 
University 

USE OF MOBILE COMMUNICATIONS IN THE TRUCKING IN- 
DUSTRY, Arnim H. Meyburg, Cornell University; and Russell H. 
Thatcher, Barnstable County Dial-a-Ride 


1 2 3 Thursday, 9:00 a.m., Shoreham Americana 
SURFACE FREIGHT REGULATION—Conference Session, Part 1 
Edward Margolin, presiding 

Presentations 

TRENDS IN MOTOR-CARRIER ENTRY REGULATIONS: AN 
ANALYSIS, Jeffrey C. Kline, National Industrial Traffic League 

THE INDEPENDENT TRUCKER, Paul L. Mills, U.S. Department of 
Agriculture 

NEGLECTED POLICY ISSUES IN SURFACE FREIGHT REGULA- 
TIONS, Leigh B. Boske, University of Texas at Austin; and John 
W. Fuller, National Transportation Policy Study Commission 

TRANSPORT TRAFFIC POLICY: AT THE FORKS, James Re 
Nelson, Amherst College 


1 24 Thursday, 9:00 a.m., Shoreham Americana 
ELECTRIC BATTERY BUS SYSTEMS—Conference Session 
H. William Merritt, presiding 

Presentations 

RUNCORN EXCLUSIVE BUSWAY SYSTEM, R. A. J. Holding, 
Crosville Motor Services, Ltd., England 

THE NORDHEIM—WESTFALEN ELECTROBUS PROGRAM, Hans- 
Jurgen Budde, Gesellschaft fur Electrischen Strassenverkehr 
M.B. H., West Germany Federal Republic 

ELECTRIC BUS EXPERIMENT IN TOURS, Claude Rat, Semitrat, 
France 

ELECTRIC BATTERY BUS PROJECTS IN JAPAN, Taro Sato, Japan 
Ministry of International Trade and Industry, Tokyo 

LONG BEACH EXPERIENCE WITH ELECTROBUSES, William F. 
Farell, Long Beach Public Transportation Company 

DESCRIPTION OF THE DUO-BUS AND OPERATIONS IN 
ESSLINGEN, Eckhart Dietrich, West German Federal Republic 


1 2 5 Thursday, 9:00 a.m., Shoreham Americana 
PRESENT AND FUTURE OF RAIL TRANSIT: CHALLENGES 
AND PROSPECTS—Conference Session 
Vukan R. Vuchic, presiding 
Richard M. Stanger, reporter 
Panel discussion 
Members: Frank C. Herringer, San Francisco Bay Area Rapid Transit 
District; Theodore C. Lutz, Washington Metropolitan Area Transit 
Authority; Manuel Padron, Metropolitan Atlanta Rapid Transit 
Authority; Louis J. Gambaccini, Port Authority Trans-Hudson 
Corporation; and C. Kenneth Orski, Urban Mass Transportation 
Administration 


1 2 6 Thursday, 9:00 a.m., Shoreham Americana 
SPATIAL CHOICE MODELING 
K. Patricia Burnett, presiding 

Papers 

MODELING THE CHOICE OF RESIDENTIAL LOCATION, Daniel 
McFadden, Yale University 

ON THE USE OF DIRECT UTILITY ASSESSMENT TO IDENTIFY 
THE FORM OF UTILITY FUNCTION IN TRAVEL, Steven R. 
Lerman, Massachusetts Institute of Technology; and Jordan J. 
Louviere, University of Wyoming 

EFFECTS OF EMPLOYMENT AND RESIDENTIAL LOCATION 
CHOICES ON URBAN TRAVEL STRUCTURE, Timothy J. 
Tardiff, Tenny M. Lam, and Brian F. Odell, University of Cali- 
fornia, Davis 

Presentations 

ALTERNATIVE AGGREGATIONS IN SPATIAL CHOICE MODELS, 
Lydia Kostyniuk, University of Michigan 

IMPACT OF INFORMATION ON DESTINATION CHOICE, Susan 
Hanson, State University of New York at Buffalo 


1 2/ Thursday, 2:00 p.m., Sheraton-Park 


MISCELLANEOUS BASIC RESEARCH IN PORTLAND CEMENT 
CONCRETE 
Katharine Mather, presiding 

Presentations 

QUANTITATIVE DETERMINATION OF AN ORGANIC ADMIX- 
TURE BY CHROMATE REDUCTION, T. C. Kossivas, W. R. 
Grace and Company 

EFFECTS OF ADMIXTURES ON EARLY HYDRATION REAC- 
TIONS, L. M. Meyer, Portland Cement Association 

INELUENCE OF AROMATIC SULFONATES ON THE HYDRA- 
TION OF CEMENTS, M. Diamon, Tokoyo Institute of Tech- 
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nology, Japan 

SOME NEW THINKING ON THE CONCRETE BRIDGE DECK 
PROBLEM, Sidney Diamond, Purdue University 

PULSE-ECHO TECHNIQUE FOR LENGTH MEASUREMENTS 
AND CRACK RECOGNITION IN CONCRETE, H. Thornton and 
M. Alexander, U.S. Army Engineer Waterways Experiment Station 

CREEP AND SHRINKAGE OF CALCIUM SILICATE PASTES, A. 
Ventur, Richard Berger, and J. F. Young, University of Illinois at 
Urbana-Champaign 


1 2 8 Thursday, 2:00 p.m., Sheraton-Park 


EVALUATING HIGHWAY PERFORMANCE 
John P. Eicher, presiding 

Papers 

ESTIMATION OF LEFT-TURNING SATURATION FLOWS, Panos 
G. Michalopoulos, University of Minnesota; Jerome O'Connor, 
Rensselaer Polytechnic Institute; and Sergio Novoa, Catholic Uni- 
versity of Valparaiso, Chile 

RELATION BETWEEN TRAFFIC MEASURES OF EFFECTIVE- 
NESS BASED ON SIGNAL CYCLE LENGTH AND ENERGY 
EMISSION, Stephen L. Cohen and Gary Euler, Federal Highway 
Administration 

TRAFFIC CONFLICTS AS A DIAGNOSTIC TOOL IN HIGHWAY 
SAFETY, Charles V. Zegeer and Robert C. Deen, Kentucky 
Department of Transportation 

TRAFFIC CONFLICT SURVEYS: SOME STUDY DESIGN CON- 
SIDERATIONS, Ezra Hauer, University of Toronto, Canada 

ANALYSIS OF TRAFFIC CONFLICTS AND COLLISIONS, Brian 
L. Allen and B. Tom Shin, McMaster University, Canada; and 
Peter J. Cooper, Canada Department of Transport 


1 2 9 Thursday, 2:00 p.m., Sheraton-Park 


MAINTENANCE DECISION MAKING—Part 2 
L. Gary Byrd, presiding 

Papers 

STAFFING ANALYSIS FOR MAINTENANCE IN THE KANSAS 
DEPARTMENT OF TRANSPORTATION, J. Michael Dooley, 
Kansas Department of Transportation 

SELECTING THE OPTIMUM NUMBER, SIZE, AND LOCATION 
OF HIGHWAY MAINTENANCE YARDS, Fuad A. Rihani, 
North Carolina State University 

DEVELOPMENT OF A COMPUTERIZED SYSTEM FOR PAVE- 
MENT MAINTENANCE MANAGEMENT, Mohamed Y. Shahin 
and Francine M. Rozanski, U.S. Army Construction Engineering 
Research Laboratory 

OPTIMIZATION OF PAVEMENT REHABILITATION AND MAIN- 


TENANCE USING INTEGER PROGRAMMING, Joe P. Mahoney, 


Nazim Uddin Ahmed, and Robert L. Lytton, Texas A&M Uni- 
versity 


1 3 O Thursday, 2:00 p.m., Sheraton-Park 


HIGH-OCCUPANCY VEHICLES ON RESERVED FREEWAY 
LANES 
Herbert S. Levinson, presiding 

Papers 

COMPARATIVE ANALYSIS OF RESULTS FROM THREE RE- 
CENT CONCURRENT-FLOW, HIGH-OCCUPANCY FREEWAY 
LANE PROJECTS: BOSTON, SANTA MONICA, AND MIAMI, 
Howard J. Simkowitz, Transportation Systems Center 

SANTA MONICA FREEWAY DIAMOND LANES: EVALUATION 
OVERVIEW, John W. Billheimer, Systan, Inc. 

SOUTHEAST EXPRESSWAY RESERVED LANE FOR BUSES 
AND CAR POOLS, Daniel Brand, Charles River Associates; 
John P. Attanucci, Massachusetts Executive Office of Transpor- 


tation and Construction; Howard Morris, Massachusetts Depart- 
ment of Public Works; and Charles Kalauskas, Boston Central 
Transportation Planning Staff 

Panel Discussion 

Members: Don Hoffman, Washington Department of Transportation; 
Glen Carlson, Minnesota Department of Transportation; and Dave 
Roper, California Department of Transportation 


1 3 1 Thursday, 2:00 p.m., Sheraton-Park 
PAVEMENT SURFACE PROPERTIES 
John C. Burns, presiding 

Presentation 

SECOND INTERNATIONAL SKID PREVENTION CONFERENCE: 
A SUMMARY, W. E. Meyer, Pennsylvania State University 

Papers 

PAVEMENT TEXTURE: SIGNIFICANCE AND DEVELOPMENT, 
Glenn G. Balmer, Federal Highway Administration 

PREDICTION OF SKID RESISTANCE AS A FUNCTION OF SPEED 
FROM PAVEMENT TEXTURE, M. C. Leu and J. J. Henry, Penn- 
sylvania State University 

DETERMINATION OF SKID RESISTANCE: SPEED BEHAVIOR 
AND SIDE FORCE COEFFICIENTS OF PAVEMENTS, V. R. 
Shah and J. J. Henry, Pennsylvania State University 

Presentation 

PRELIMINARY DEVELOPMENT OF A WET-WEATHER SAFETY 
INDEX, Don L. Ivey, Texas A&M University 


1 3 2 Thursday, 2:00 p.m., Sheraton-Park 


LANDSLIDE CASE HISTORIES—Conference Session 
Robert L. Schuster, presiding 

Presentations 

INTRODUCTION, Robert L. Schuster, U.S. Geological Survey 

HELLGATE, BRITISH COLUMBIA, Douglas R. Piteau, Piteau and 
Associates, Canada 

TAYLORS RIDGE, GEORGIA, George F. Sowers, Law Engineering 
Testing Company 

ROCKWOOD, TENNESSEE, David L. Royster, Tennessee Depart- 
ment of Transportation 

MANTI, UTAH, R. W. Fleming, U.S. Geological Survey 

NORTHWEST, Standley D. Wilson, Shannon and Wilson, Inc. 


1 3 3 Thursday, 2:00 p.m., Shoreham Americana 

INTERMODAL TRANSFER FACILITIES: PLANNING AND 

DESIGN 

John J. Fruin, presiding 

Paper 

TRANSIT STATION DESIGN PROCESS, Michael J. Demetsky, 
Lester A. Hoel, and Mark R. Virkler, University of Virginia 

Film 

USS TRANSIT STATION SIMULATION, Everett S. Joline, Aviation 
Simulations International 

Papers 

BUS TERMINAL PERFORMANCE MEASURED WITH TIME 
STAMPING, William P. Johnson, Canada Department of Transport; 
and John P. Braaksma, Carleton University, Canada 

STUDY OF TRANSPORTATION TRANSFER FACILITIES, Edward 
G. Bates, Jr., Urban Transportation Systems Associates, Inc. 


1 3 4 Thursday, 2:00 p.m., Shoreham Americana 

METROPOLITAN REGION TRANSPORTATION PLANNING: 

A NEW ERA AND NEW DIRECTIONS—Conference Session 

Irving Hand, presiding 

Presentations 

TRANSPORTATION NEEDS IN DECLINING URBAN AREAS, 
Norman Krumholz, Cleveland City Planning Commission 

REGIONAL TRANSPORTATION PLANNING FROM THE 
MAYOR'S POINT OF VIEW, Arthur J. Holland, city of Trenton 

COPING WITH REALITY: TRANSPORTATION PLANNING FOR 
THE 1980S, Melvin R. Levin, Rutgers, State University of New 
Jersey 

STRUCTURALISM IN REGIONAL TRANSPORTATION PLAN- 
NING, Anthony R. Tomazinis, University of Pennsylvania 


1 3 5 Thursday, 2:00 p.m., Shoreham Americana 
SURFACE FREIGHT REGULATION—Part 2 
Edward Margolin, presiding 

Papers 

INTERNAL CROSS SUBSIDIZATION IN THE GENERAL FREIGHT 
SECTOR OF THE MOTOR CARRIER INDUSTRY: AN AP- 
PRAISAL, Allan D. Schuster, University of Maryland 

PERFORMANCE OF PUBLIC AGENCIES IN SAFETY AND EN- 
VIRONMENTAL REGULATIONS, Byron Nupp, U.S. Depart- 
ment of Transportation 

OBSERVATIONS ON PROPOSALS TO RELAX MOTOR CARRIER 
REGULATORY ENTRY CONTROLS, Michael L. Lawrence, 
International Management Corporation 

FREIGHT TRANSPORTATION: THE REGULATION OF INTER- 
MODAL COMPETITION, Ronald Braeutigam, Northwestern 
University 

VEHICLE SIZE AND WEIGHT REGULATIONS, PERMIT OPERA- 
TIONS, AND FUTURE TRENDS, William G. Whitcomb and 
Robert D. Layton, Oregon State University 


1 3 6 Thursday, 2:00 p.m., Shoreham Americana 


QUANTITATIVE METHODS FOR TRANSPORTATION DEMAND 
ANALYSIS 
Daniel McFadden, presiding 

Papers 

AGGREGATION WITH MULTINOMIAL PROBIT AND ESTIMA- 
TION OF DISAGGREGATE MODELS WITH AGGREGATE 
DATA: A NEW METHODOLOGICAL APPROACH, Fernando 
Bouthelier, Massachusetts Institute of Technology; and Carlos F. 
Daganzo, University of California, Berkeley 

SPATIAL AGGREGATION OF DISAGGREGATE CHOICE 
MODELS: AN AREAWIDE URBAN TRAVEL DEMAND 
SKETCH PLANNING MODEL, Moshe Ben-Akiva, Massachusetts 
Institute of Technology; and Thawat Watanatada, International 
Bank for Reconstruction and Development 

AGGREGATE PREDICTION WITH DISAGGREGATE MODELS: 
THE BEHAVIOR OF AGGREGATION BIAS, Uzi Landau, 
Institute of Technology, Israel 

PLANNING MODEL FOR TRANSPORTATION CORRIDORS, 
Aniti P. Talvitie, State University of New York at Buffalo 

QUANTITATIVE METHODS FOR ANALYZING TRAVEL BE- 
HAVIOR OF INDIVIDUALS: SOME RECENT DEVELOP- 
MENTS, Daniel McFadden, Yale University 

Discussion: William B. Tye, Charles River Associates 


1 3 7 Thursday, 2:00 p.m., Shoreham Americana 

ROLE OF THE STATE HIGHWAY SAFETY AGENCY IN MAN- 

AGING A STATE’S HIGHWAY SAFETY PROGRAM: CRITERIA 

FOR PERFORMANCE AND SUCCESS 

Wayne S. Ferguson, presiding 

Presentations 

INTRODUCTION, PURPOSE, AND SCOPE, Wayne S. Ferguson, 
Virginia Highway and Transportation Research Council 

OVERVIEW, Vincent D. Walsh, Sr., National Highway Traffic Safety 
Administration 

WHY SUCCESS? WHY FAILURE? Thomas A. Hall, Federal Highway 
Administration 

WHAT SHOULD A STATE HIGHWAY SAFETY AGENCY DO? 
James E. Aaron, Southern Illinois University 

STATE HIGHWAY SAFETY AGENCY STAFF: DUTIES, QUALI- 
FICATIONS, AND DESCRIPTION, Jack K. Weaver, DeKalb 
County, Illinois, Board of Education 

FEDERAL PROGRAM DIRECTION: SINGLE- OR DUAL-AGENCY 
ADMINISTRATION? Ronald D. Lipps, Maryland Department of 
Transportation 


1 3 8 Thursday, 2:00 p.m., Shoreham Americana 
ISSUES IN STATE AVIATION 
H. Merrill Goodwyn, Jr., presiding 

Presentations 

SURVEY OF STATE AVIATION PROGRAMS, Stephen D. Coffman, 
Burns and McDonnell Engineering Company 

STATE ROLE IN AVIATION, Clarence M. Cook, New York State 
Department of Transportation 

POSSIBLE NEW APPROACHES TO AIRPORT DEVELOPMENT 
ASSISTANCE, Thomas P. Messier, Federal Aviation Administra- 
tion 

MULTIYEAR PROGRAMMING OF AIRPORT GRANT FUNDS, 
Harry P. Wolfe, Illinois Department of Transportation 

FORECASTING COMMUTER AIR CARRIER ACTIVITY AT 
NATIONAL AND LOCAL LEVELS, Henry L. Sweezy, R. Dixon 
Speas Associates 


Thursday, 5:00 p.m., Shoreham Americana 
RAILROAD CAUCUS-—Informal Session 


An opportunity for those with a railroad interest to gather in- 
formally and discuss mutual interests. A brief description of 
TRB activities in rail transport will be presented. Coffee will 
be served. 


1 3 9 Thursday, 8:00 p.m., Sheraton-Park 


PROPERTIES OF CEMENT COMPOUND HYDRATION SYSTEMS— 
Conference Session 
R. A. Helmuth, presiding 

Presentations 

HYDRATION OF C,AF IN THE PRESENCE OF VARIOUS OR- 
GANIC AND INORGANIC COMPOUNDS, F. Tang, Portland 
Cement Association 

INTRINSIC STRENGTH DEVELOPMENT IN C,SANDC;S 
PASTES, Richard Berger, A. Ventur, and J. H. Tung, University 
of Illinois at Urbana-Champaign 

PRODUCTION OF CSH-1 FROM CALCIUM HYDROXIDE AND 
HIGH SILICA MATERIALS, Katharine Mather, U.S. Army 
Engineer Waterways Experiment Station 
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CAO-SIO,-H,0 RELATION IN CALCIUM SILICATE HYDRATES, 
Nathan R. Greening, Portland Cement Association 

INTERACTION OF ALKALIES WITH HYDRATING AND 
HYDRATED CALCIUM SILICATES, M. Bhatty, Portland Cement 
Association 


1 4 O Thursday, 8:00. p.m., Sheraton-Park 


STABILIZATION, SHALE, FABRICS, AND SUBGRADES 
Donald G. Fohs, presiding 

Papers 

CRACK PROPAGATION IN SOIL-CEMENT BASES SUBJECTED 
TO REPEATED WHEEL LOADS, Lufti Raad, University of 
IHinois at Urbana-Champaign; Carl L. Monismith and James K. 
Mitchell, University of California, Berkeley 

DETERMINATION AND SIGNIFICANCE OF THE RESILIENT 
BIMODULAR PROPERTIES OF STABILIZED SOILS, Lufti 
Raad and Marshall R. Thompson, University of Illinois at 
Urbana-Champaign 

STORAGE, RETRIEVAL, AND ANALYSIS OF COMPACTED 
SHALE DATA, Dirk J. A. Van Zyl, Leonard E. Wood, and C. W. 
Lovell, Purdue University; and W. J. Sisiliano, Indiana State 
Highway Commission 

DESIGN AND BEHAVIOR OF SOIL-FABRIC-AGGREGATE SYS- 
TEMS, David A. Bender and Ernest J. Barenberg, University of 
Illinois at Urbana-Champaign 

LABORATORY TESTING OF INTACT COHESIVE SUBGRADES: 
RESULTS AND IMPLICATIONS RELATIVE TO STRUCTURAL 
PAVEMENT DESIGN AND DISTRESS MODELS, Jens Poulsen, 
National Danish Road Laboratory; and R. N. Stubstad, Dynatest 
Consulting, Denmark 


1 4 1 Thursday, 8:00 p.m., Sheraton-Park 

PROPERTIES AND BEHAVIOR OF INCINERATOR RESIDUE 

MIXTURES—Conference Session 

Robert J. Collins, presiding 

Presentations 

COMPOSITION AND CHARACTERISTICS OF RESIDUES FROM 
VARIOUS TYPES OF MUNICIPAL INCINERATORS, Robert J. 
Collins, Valley Forge Laboratories, Inc. 

PROPERTIES OF INCINERATOR RESIDUE FOR APPLICATION 
WITH PORTLAND CEMENT, Kenneth R. Lauer, University of 
Notre Dame 

BEHAVIOR OF LIME-STABILIZED INCINERATOR RESIDUE 
MIXTURES, R. Eric Zimmerman, Soil Testing Laboratory 

SPECIFIC GRAVITY IN ABSORPTION CHARACTERISTICS OF 
INCINERATOR RESIDUE, Stanley K. Ciesielski, Villanova 
University 

BEHAVIOR OF INCINERATOR RESIDUE IN BITUMINOUS 
PAVING MIXTURES, C. Edward Walter, Urban Aggregates, Inc. 

INSTALLATION OF INCINERATOR RESIDUE AS BASE-COURSE 
PAVING MATERIAL IN WASHINGTON, D.C., Raymond 
Pavlovich, Engineers Testing Laboratory; and Howard J. Lentz 
and W. Clayton Ormsby, Federal Highway Admistration 


1 4 2 Thursday, 8:00 p.m., Shoreham Americana 
NEW DEVELOPMENTS IN INTERMODAL FREIGHT EQUIPMENT 
Hugh L. Randall, presiding 

Presentations 

INTERMODAL PROTOTYPE CAR, Sheldon Landy, Trailer Train 

POGUE CONCEPT, Walter H. Pogue, Jr., Railroad Equipment Supply 
and Consulting Company 

PATON CONCEPT, Neil Paton, The Paton Corporation 

ROAD RAILER, Robert Reebie, BiModal Corporation 


1 4 3 Thursday, 8:00 p.m., Shoreham Americana 
ESTIMATING SURFACE FREIGHT DEMAND 
W. Bruce Allen, presiding 

Papers 

STUDY OF THE DETERMINANTS OF FREIGHT CHOICE, Mark S. 
Jelavich, Jack Faucett Associates 

EFFECTS OF RAILROAD ABANDONMENT ON THE MODAL 
DISTRIBUTION OF TRAFFIC AND ON RELATED COSTS, 
Herbert Weinblatt, Chery Chase, Maryland; Donald E. Matzzie, 
CONSAD Research Corporation; and John E. Harman, U.S. De- 
partment of Transportation 

INTERMODALITY AND INTERSTATE MOVEMENT OF EX- 
PEDITED PREMIUM FREIGHT: STATUS QUO AND FUTURE 
POTENTIALS, Bruce N. Stram and Douglas V. Leister, U.S. De- 
partment of Transportation 

ESTIMATION OF SERVICE-DIFFERENTIATED TRANSPORT 
DEMAND FUNCTIONS, Andrew F. Daughety, Northwestern 
University; and Fred S. Inaba, Washington State University 

EFFECT OF INCREASED MOTOR CARRIER SIZE AND WEIGHT 
LIMITS ON RAILROAD REVENUE, Edward Hymson, U.S. 
Department of Transportation 


1 4 4 Thursday, 8:00 p.m., Shoreham Americana 


IMPROVING PLANNING INPUT TO POLITICAL DECISIONS 
Darwin G. Stuart, presiding 

Panel discussion 

Members: David L. Graven, Holmes, Eustis, Kirchner and Graven; 
Daniel Matkin, American Bank, Irvine, Texas; Robert Brannan, 
Milwaukee County Public Works Department; Marilyn Thayer, 
Southeastern Michigan Transit Authority; and John Menke, 
Montgomery County, Maryland, Council 


1 4 5 Thursday, 8:00 p.m., Shoreham Americana 

STATE OF THE ART OF METHODOLOGY FOR SUBREGIONAL, 

SHORT-TERM TRANSPORTATION PLANNING 

John R. Hamburg, presiding 

Panel discussion 

Members: Gary P. Smith, North Central Texas Council of Govern- 
ments; Carter Brown, Tri-State Regional Planning Commission; 
William Mann, Metropolitan Washington Council of Governments; 
Robert B. Dial, Urban Mass Transportation Administration; 
George V. Wickstrom, Metropolitan Washington Council of 
Governments; and David S. Gendell, Federal Highway Administra- 
tion 


1 4 6 Friday, 9:00 a.m., Shoreham Americana 


RECENT DEVELOPMENTS IN RURAL PUBLIC TRANSPORTA- 
TION 
Douglas J. McKelvey, presiding 

Papers 

SECTION 147 RURAL HIGHWAY DEMONSTRATION PROGRAM: 
A PROGRESS REPORT, Ervin Poka, Jr., Gary E. Maring, Perry 
Davison, and Raymond Benacquista, Federal Highway Adminis- 
tration 

COSTS AND CONSEQUENCES OF ALTERNATIVE RURAL 
TRANSIT FUNDING OPTIONS, Jon E. Burkhardt and Armando 
M. Lago, Ecosometrics, Inc. 

INNOVATIVE APPROACHES TO RURAL TRANSPORTATION, 
Douglas J. McKelvey, National Transportation Policy Study Com- 
mission; and Richard S. Watt, North Carolina A&T State Univer- 
sity 

POISSON MODEL OF RURAL TRANSIT RIDERSHIP, Edward S. 
Neumann and Bernard F. Byrne, West Virginia University 


RURAL TRANSPORTATION COSTS, Kenneth P. Ceglowski, 
Armando M. Lago, and Jon E. Burkhardt, Ecosometrics, Inc. 


1 4 T Friday, 9:00 a.m., Shoreham Americana 


TRANSPORTATION AND LAND DEVELOPMENT IN DEVELOP- 
ING COUNTRIES 
Ralph Gakenheimer, presiding 

Papers 

TRANSPORTATION PLANNING FOR MAJOR NEW TOWNS IN 
DEVELOPING COUNTRIES: THE CASE OF SADAT CITY, 
Paul Byrne, Ronald E. Tadross, and Sigurd Grava, Parsons, 
Brinckerhoff, Quade and Douglas 

CAN TRANSPORT POLICY DECISIONS CHANGE URBAN STRUC- 
TURE? Yacov Zahavi, International Bank for Reconstruction and 
Development 

Presentations 

LAND USE AND TRANSPORTATION FOR TEHRAN, IRAN, John 
Hirten, American Institute of Planners; and Marcial Echenique, 
Applied Research of Cambridge, Ltd., England 

TRANSPORTATION, LAND POLICY, AND THE URBAN POOR IN 
THE LESS DEVELOPED COUNTRIES, John Courtney, Inter- 
national Bank for Reconstruction and Development 


1 4 8 Friday, 9:00 a.m., Shoreham Americana 


REVIEW OF ROAD USER RESOURCES AND EXPENDITURES 
William B. Tye, presiding : 
Papers 
TOWARD RATIONAL ROAD USER CHARGES, Robert G. 
McGillivray and Kevin Neels, Urban Institute; and Michael E. 
Beesley, London Graduate School of Business Studies, England 
REVIEW OF ROAD EXPENDITURES AND PAYMENTS BY VE- 
HICLE CLASS: 1956-1975, Kiran U. Bhatt and Kevin Neels, 
Urban Institute; and Michael E. Beesley, London Graduate School 
of Business Studies, England 
ESTIMATING THE ECONOMIC AND SPECIAL EFFECTS OF 
TRAVEL DISINCENTIVES: TOLLS ON THE EAST AND 
HARLEM RIVER BRIDGES, Jere Fidler, New York State De- 
partment of Transportation 
PROBLEMS IN EVALUATING DOWNTOWN AUTOMOBILE- 
RESTRAINT POLICIES, Jose A. Gomez-lbanez, Gary Fauth, and 
Hugh C. Wilkins, Harvard University 
Discussion: Eric W. Beshers, U.S. Department of Transporta- 
tion 


1 4 Ss) Friday, 9:00 a.m., Shoreham Americana 


RECENT PROJECT ACTIVITY AND FEDERAL POLICY OUTLOOK 
IN JOINT DEVELOPMENT-—Conference Session 
Robert J. Harmon, presiding 

Presentations 

URBAN MASS TRANSPORTATION ADMINISTRATION POLICY 
AND PROSPECTS ON JOINT DEVELOPMENT, C. Kenneth 
Orski, Urban Mass Transportation Administration 

SOME CURRENT EXPERIENCE IN JOINT DEVELOPMENT, 
Barry Goodman, city of Houston; Bernard Berkowitz, city of 
Baltimore; Manuel Padron, Metropolitan Atlanta Rapid Transit 
Authority; and John R. Jamieson, Twin Cities Metropolitan 
Transit Commission, Minneapolis-St. Paul 

Panel discussion 

Members: Car! P. Sharpe, Rice University; Andrew F. Euston, WS: 
Department of Housing and Urban Development; and David L. 
Callies, Ross, Hardies, O’Keefe, Babcock and Parsons 


Scheduled Meetings 


Meetings are listed below by organization number, Those marked 
with an asterisk (*) are executive sessions and are open only to mem- 
bers. Visitors are welcome at other meetings at the discretion of the 
chairmen. If schedule changes are necessary, the chairmen will be 
notified, and corrected schedules will be available at the TRB Infor- 
mation Desk. Meeting rooms marked by a dagger (t) are in the Shore- 
ham Americana; all others are in the Sheraton-Park. 
EOOOO *TRANSPORTATION RESEARCH BOARD EXECU- 
TIVE COMMITTEE, Robert N. Hunter, chairman, 
Tuesday, 2:00 p.m. (briefing for new members) and 
6:30 p.m. (buffet), Assembly Room; and Wednes- 
day, 9:00 a.m., Nathan Hale Room 
SPECIAL COMMITTEE ON THE AIR TRANSPORT 
ACTIVITIES OF THE TRANSPORTATION RE- 
SEARCH BOARD, Ronald W. Pulling, chairman, 
Thursday, 9:00 a.m., Executive Room 
DIVISION A—REGULAR TECHNICAL ACTIVITIES 
AOOO0O *DIVISION A COUNCIL, Kurt W. Bauer, chairman, 
Sunday, 6:00 p.m., Wardman Room 

COMMITTEE ON CONDUCT OF RESEARCH, Hugh 
L. Tyner, chairman, Wednesday, 9:00 a.m., Senate 
Room 

COMMITTEE ON INLAND WATER TRANSPORTA- 
TION, Lonnie E. Haefner, chairman, Wednesday, 
9:00 a.m., Executive Room 

TASK FORCE ON TRANSPORTATION SYSTEM 
MANAGEMENT, David W. Gwynn, chairman, 
Wednesday, 2:30 p.m., Madison Room 

Legal Resources Group 

ALOOO LEGAL RESOURCES GROUP COUNCIL, Nolan H. 
Rogers, chairman, Wednesday, 4:00 p.m., Vinson- 
Taft Room 

COMMITTEE ON EMINENT DOMAIN AND LAND 
USE, Gary R. Welch, chairman, Wednesday, 9:00 
a.m. and 2:30 p.m., Vinson-Taft Room 

COMMITTEE ON MOTOR VEHICLE AND TRAFFIC 
LAW, Victor J. Perini, Jr., chairman, Monday, 9:00 
a.m., Vinson Room 

COMMITTEE ON TRANSPORTATION LAW, Daniel 
R. McLeod, chairman, Wednesday , 9:00 a.m. and 
2:30 p.m., Vinson-Taft Room 

COMMITTEE ON CONTRACT LAW, Kingsley T. 
Hoegstedt, chairman, Wednesday, 9:00 a.m. and 
2:30 p.m., Vinson-Taft Room 

COMMITTEE ON ENVIRONMENTAL ISSUES IN 
TRANSPORTATION LAW, Hugh J. Yarrington, 
Monday, 2:00 p.m., Vinson Room 

Group 1—Transportation Systems Planning and Administration 


tSC004 


A0001 


tA0003 


AOT51 


ALOO1 


ALOO3 


ALO04 


ALOO5 


ALOO6 


+A1000 *GROUP 1 COUNCIL, E. Wilson Campbell, chairman, 
Monday, 7:30 a.m. (breakfast, room to be an- 
nounced); Thursday, 9:00 a.m. and 2:00 p.m., 
Board Room; and Friday, 9:00 a.m., Board Room 

TAI AD HOC COMMITTEE ON EDUCATION RESEARCH 


AND TRAINING, Lester A. Hoel, chairman, Mon- 
day, 9:00 a.m. (room to be announced) 
Section A—Management and Finance 


+A1A00 *MANAGEMENT AND FINANCE SECTION, Ira F. 
Doom, chairman, Monday, 9:00 a.m., Council Room 
+A1A01 COMMITTEE ON TAXATION, FINANCE, AND PRIC- 


ING, Charles A. Hedges, chairman, Thursday, 2:00 
p.m., Council Room 
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COMMITTEE ON MANPOWER MANAGEMENT, 
Raymond J. Colanduoni, chairman, Tuesday , 9:00 
a.m., Council Room 

COMMITTEE ON STATE ROLE IN AIR TRANS- 
PORT, H. Merrill Goodwyn, Jr., chairman, Thurs- 
day, 8:00 p.m., Board Room 

COMMITTEE ON PLANNING AND ADMINISTRA- 
TION OF TRANSPORTATION SAFETY, Wayne 
S. Ferguson, chairman, Thursday, 9:00 a.m., Caucus 
Room 

COMMITTEE ON THE POLICY DEVELOPMENT 
PROCESS, Robert A. Burco, chairman, Tuesday, 
2:00 p.m., Board Room 

COMMITTEE ON STATE ROLE IN RAIL TRANS- 
PORT, Charles H. Smith, chairman, Monday, 2:00 
p.m., Board Room 

COMMITTEE ON TRANSPORTATION PROGRAN- 
MING, PLANNING, AND EVALUATION, Henry 
Peyrebrune, chairman, Dan C. Dees, cochairman, 
Monday, 2:00 p.m., Executive Room; and 8:00 
p.m., Council Room 

COMMITTEE ON STATE ROLE IN WATERBORNE 
TRANSPORTATION, Paul R. Lowry, chairman, 
Monday, 8:00 p.m,, Board Room 

SUBCOMMITTEE ON WATERBORNE PASSENGER 
TRANSPORTATION, Car! Berkowitz, chairman, 
Wednesday, 2:30 p.m., Council Room 

Section B—Social, Economic, and Environmental Factors 

tA1BOO *SOCIAL, ECONOMIC, AND ENVIRONMENTAL 
FACTORS SECTION, Clarkson H. Oglesby, chair- 
man, Tuesday, 8:00 p.m., Board Room 

COMMITTEE ON TRANSPORTATION AND LAND 
DEVELOPMENT, Irving Hand, chairman, Thurs- 
day, 8:00 p.m. (room to be announced) 

COMMITTEE ON PASSENGER AND FREIGHT 
TRANSPORTATION CHARACTERISTICS, W. 
Bruce Allen, chairman, Wednesday, 9:00 a.m. 
(room to be announced) 

COMMITTEE ON SOCIAL, ECONOMIC AND ENVI- 
RONMENTAL FACTORS OF TRANSPORTA- 
TION, Hays B. Gamble, chairman, Monday, 9:00 
p.m., Executive Room 

COMMITTEE ON APPLICATION OF ECONOMIC 
ANALYSIS TO TRANSPORTATION PROBLEMS, 
Charles W. Dale, chairman, Monday, 2:00 p.m. 
(room to be announced) 

COMMITTEE ON URBAN GOODS MOVEMENT, 
Arnim H. Meyburg, chairman, Wednesday, 2:30 
p.m. (room to be announced) 

COMMITTEE ON CITIZEN PARTICIPATION IN 
TRANSPORTATION PLANNING, Kathleen Stein 
Hudson, chairwoman, Wednesday, 2:30 p.m. (room 
to be announced) 

COMMITTEE ON JOINT DEVELOPMENT OF LAND 
AND TRANSIT SYSTEMS, Robert J. Harmon, 
chairman, Thursday, 9:00 a.m. (room to be an- 
nounced) 

COMMITTEE ON TRANSPORTATION FOR THE 
TRANSPORTATION DISADVANTAGED, Arthur 
Saltzman, chairman, Wednesday, 9:00 a.m., Board 
Room 

COMMITTEE ON SURFACE FREIGHT TRANSPORT 
REGULATION, Edward Margolin, chairman, 
Wednesday, 2:30 p.m., Board Room 

COMMITTEE ON INTERMODAL FREIGHT TRANS- 
PORT, Don P. Ainsworth, chairman, Wednesday, 
8:00 p.m., Council Room 


tA1A02 


tA1A04 


tA1A05 


tA1A06 


tA1A07 


tA1A08 


tA1A09 


tA1A09(1) 


tA1B01 


tA1BO2 


tA1B03 


tA1B06 


tA1BO7 


TA1B08 


+A1B09 


tA1B10 


tA1B11 


TA1B12 


TASK FORCE ON ECONOMIC ANALYSIS, Dwight 
M. Blood, chairman, Thursday, 8:00 p.m., Council © 
Room 

Section C—Transportation Forecasting 

+A1COO *TRANSPORTATION FORECASTING SECTION, John 
R. Hamburg, chairman, Thursday, 9:00 a.m. (room 
to be announced) 

COMMITTEE ON TRANSPORTATION SYSTEMS DE- 
SIGN, Gorman Gilbert, chairman, Tuesday, 2:00 
p.m. (room to be announced) 

COMMITTEE ON PASSENGER TRAVEL DEMAND 
FORECASTING, Daniel Brand, chairman, Tuesday, 
8:00 p.m., Executive Room 

COMMITTEE ON TRANSPORTATION INFORMA- 
TION SYSTEMS AND DATA REQUIREMENTS, 
Joseph M. Manning, chairman, Monday, 8:00 p.m., 
Executive Room 

SUBCOMMITTEE ON URBAN DATA NEEDS AND 
REQUIREMENTS, Tuesday, 9:00 a.m. (room 
to be announced) 

COMMITTEE ON TRAVELER BEHAVIOR AND 
VALUES, David T. Hartgen, chairman, Wednesday, 
2:30 p.m., Executive Room 

COMMITTEE ON URBAN ACTIVITY SYSTEMS, 
David E. Boyce, chairman, Monday, 9:00 a.m. 
(room to be announced) 

COMMITTEE ON COMPUTER GRAPHICS AND IN- 
TERACTIVE GRAPHICS, Jerry B. Schneider, chair- 
man, Tuesday, 9:00 a.m. (room to be announced) 

COMMITTEE ON AVIATION DEMAND FORECAST- 
ING, David W. Bluestone, chairman, Wednesday, 
8:00 p.m., Board Room 

Section D—Transportation Systems and Planning Innovations 
+A1D00 *TRANSPORTATION SYSTEMS AND PLANNING 
INNOVATIONS SECTION, Charles V. Wootan, 
chairman, Thursday, 9:00 a.m. (room to be an- 
nounced) 

COMMITTEE ON NEW TRANSPORTATION SYS- 
TEMS AND TECHNOLOGY, H. William Merritt, 
chairman, Wednesday, 8:00 p.m. (room to be an- 
nounced) 

COMMITTEE ON INTERGOVERNMENTAL RELA- 
TIONS, Albert A. Grant, chairman, Wednesday , 
9:00 a.m., Council Room 

COMMITTEE ON STATEWIDE MULTIMODAL 
TRANSPORTATION PLANNING, Kenneth W. 
Shiatte, chairman, Wednesday, 9:00 a.m. (room to 
be announced) 

SUBCOMMITTEE ON RAIL TRANSPORTATION 
PLANNING, Lester A. Hoel, chairman, Tuesday, 
9:00 a.m., Caucus Room 

SUBCOMMITTEE ON RECREATIONAL TRAVEL, 
Michael Schneider, chairman, Monday, 8:00 p.m., 
Caucus Room 

SUBCOMMITTEE ON AVIATION PLANNING, William 
C. Taylor, chairman, Wednesday, 2:30 p.m., Caucus 
Room 

COMMITTEE ON URBAN TRANSPORT SERVICE 
INNOVATIONS (PARATRANSIT), Daniel Roos, 
chairman, Tuesday, 9:00 a.m., Board Room 

COMMITTEE ON TRANSPORTATION PLANNING 
NEEDS AND REQUIREMENTS OF SMALL AND 
MEDIUM-SIZED COMMUNITIES, Max R. Sproles, 
chairman, Monday, 2:00 p.m. (room to be an- 
nounced) 


tA1B51 


tA1CO01 
tA1C02 


tA1C0O3 


tA1C03(1) 
tA1C04 
tA1C05 
tA1C06 


tA1CO7 


tA1D01 


tA1D02 


tA1D03 


tA1D03(1) 
tA1D03(2) 
tA1D03(3) 
tA1D04 


tA1D05 


Section E—Public Transportation 

+A1 E00 *PUBLIC TRANSPORTATION SECTION, Kenneth W. 
Heathington, chairman, Thursday, 12:00 noon 
(lunch, see chairman) 

COMMITTEE ON BUS TRANSIT SYSTEMS, Herbert 
S. Levinson, chairman, Monday, 8:00 p.m. (room 
to be announced) 

COMMITTEE ON PUBLIC TRANSPORTATION > 
PLANNING AND DEVELOPMENT, George E. 
Gray, chairman, Monday, 9:00 a.m., Board Room 

SUBCOMMITTEE ON TRANSIT LABOR, Ray A. 
Mundy, chairman, Tuesday, 8:00 p.m. (room to be 
announced) 

SUBCOMMITTEE ON TRANSIT INFORMATION 
EXCHANGE, George M. Smerk, chairman, Wednes- 
day, 9:00 a.m., Caucus Room 

SUBCOMMITTEE ON STATE ROLE IN TRANSIT, 
Joby Berman, chairwoman, Tuesday, 2:00 p.m., 
Executive Room 


tA1E01 


TA1 E02 


TA1E02(1) 


TA1 E02(2) 


tA1 E02 (3) 


tA1E03 
ITIES, John J. Fruin, chairman, Thursday, 9:00 


a.m., Council Room; and 8:00 p.m., Executive Room 


tA1 E04 COMMITTEE ON RAIL TRANSIT SYSTEMS, Vukan 
R. Vuchic, chairman, Wednesday, 8:00 p.m. (room 
to be announced) 

COMMITTEE ON RURAL PUBLIC TRANSPORTA- 
TION, Douglas J. McKelvey, Thursday, 2:00 p.m., 
Executive Room . 

Section F—Environmental Quality and Conservation of Resources 

tA1FOO *ENVIRONMENTAL QUALITY AND CONSERVA- 
TION OF RESOURCES SECTION, Warren B. Love- 
joy, chairman, Wednesday, 8:00 p.m., Caucus Room 

COMMITTEE ON ENERGY CONSERVATION AND 
TRANSPORTATION DEMAND, Carmen Difiglio, 
chairman, Tuesday, 9:00 a.m., Executive Room 

COMMITTEE ON TRANSPORTATION ENVIRON- 
MENTAL REVIEW PROCESS, chairman (vacant), 
Monday, 2:00 p.m., Council Room 

COMMITTEE ON TRANSPORTATION AND AIR 
QUALITY, Earl C. Shirley, chairman, Tuesday, 
2:00 p.m., Council Room 

COMMITTEE ON TRANSPORTATION-RELATED 
NOISE, John E. Wesler, chairman, Tuesday, 8:00 
p.m., Council Room 

Group 2—Design and Construction of Transportation Facilities 

A2000 *GROUP 2 COUNCIL, Eldon J. Yoder, chairman, Sun- 

day, 8:15 p.m., Senate Room; and Thursday, 8:00 
p.m., Assembly Room South 
TASK FORCE ON LOW-VOLUME ROADS, Melvin B. 
Larsen, chairman, Thursday , 9:00 a.m., Assembly 
Room South 
TASK FORCE ON RELATING PAVEMENT DIS- 
TRESS TO PERFORMANCE, W. Ronald Hudson, 
chairman, Thursday, 2:00 p.m., Alexandria Room 
TASK FORCE ON OPTIMIZING THE USE OF MA- 
TERIALS AND ENERGY IN CONSTRUCTION, 
William B. Ledbetter, chairman, Thursday, 2:00 
p.m., Madison Room 
*STEERING COMMITTEE FOR BRIDGE ENGINEER- 
ING CONFERENCE, Ivan M. Viest, chairman, 
Tuesday, 8:00 p.m., Warren Room 
Section A—General Design 


tA1E05 


TA1 FO1 


TA1FO2 


tA1F03 


+A1F04 


A2T57 


A2T59 


A2T61 


A2T67 


A2A00 *GENERAL DESIGN SECTION, Lester A. Herr, chair- 
man, Wednesday, 2:30 p.m., Marshall Room 
A2A01 COMMITTEE ON PHOTOGRAMMETRY AND AER- 


IAL SURVEYS, Olin D. Bockes, chairman, Thurs- 
day, 9:00 a.m., Senate Room 


COMMITTEE ON INTERMODAL TRANSFER FACIL- 


A2A02 COMMITTEE ON GEOMETRIC DESIGN, Bernard H. 


Rottinghaus, chairman, Tuesday, 2:00 p.m., Senate 
Room 

COMMITTEE ON HYDROLOGY, HYDRAULICS, 
AND WATER QUALITY, Samuel V. Fox, chairman, 
Monday, 2:00 p.m., Nathan Hale Room 

COMMITTEE ON SAFETY APPURTENANCES, Jarvis 
D. Michie, chairman, Thursday, 2:00 p.m., Nathan 
Hale Room 

COMMITTEE ON ROADSIDE ENVIRONMENT, L. E. 
Foote, chairman, Tuesday, 2:00 p.m., Wardman 
Room; and Thursday, 9:00 a.m., Holmes Room 

COMMITTEE ON SUBSURFACE STRUCTURES DE- 
SIGN, John G. Hendrickson, Jr., chairman, Monday, 
9:00 a.m., Richmond Room 

COMMITTEE ON UTILITIES, James E. Kirk, chairman, 
Monday, 9:00 a.m., Warren Room 

Section B—Pavement Design 

A2B00 *PAVEMENT DESIGN SECTION, Car! L. Monismith, 
chairman, Tuesday, 7:30 a.m. (breakfast), Suite 
D500 

COMMITTEE ON RIGID PAVEMENT DESIGN, Ron- 
ald L. Hutchinson, chairman, Tuesday, 9:00 a.m., 
Warren Room 

COMMITTEE ON FLEXIBLE PAVEMENT DESIGN, 
R. V. LeClerc, chairman, Tuesday, 2:00 p.m., War- 
ren Room 

COMMITTEE ON PAVEMENT REHABILITATION 
DESIGN, Matthew W. Witezak, chairman, Monday, 
2:00 p.m., Senate Room 

COMMITTEE ON SURFACE PROPERTIES-VEHICLE 
INTERACTION, Don L. Ivey, chairman, Thursday, 
9:00 a.m., Franklin Room 

COMMITTEE ON PAVEMENT CONDITION EVALU- 
TION, K. H. McGhee, chairman, Monday, 8:00 p.m., 
Senate Room 

COMMITTEE ON THEORY OF PAVEMENT DESIGN, 
Ralph C. G. Haas, chairman, Tuesday, 9:00 a.m., 
Assembly Room South 

COMMITTEE ON STRENGTH AND DEFORMATION 
CHARACTERISTICS OF PAVEMENT SECTIONS, 
Richard D. Barksdale, chairman, Monday, 9:00 a.m., 
Alexandria Room 

COMMITTEE ON SHOULDER DESIGN, John F. 
Nixon, chairman, Monday, 9:00 a.m., Nathan Hale 
Room 

Section C—Structures 

A2C00 *STRUCTURES SECTION, Ivan M. Viest, chairman, 
Wednesday, 2:30 p.m., Warren Room 

COMMITTEE ON GENERAL STRUCTURES, Heinz 
P. Koretzky, chairman, Tuesday, 9:00 a.m., Alex- 
andria Room 

COMMITTEE ON STEEL BRIDGES, John W. Fisher, 
chairman, Tuesday, 2:00 p.m., Park Ballroom 

COMMITTEE ON CONCRETE BRIDGES, John M. 
Hanson, chairman, Wednesday, 9:00 a.m., Towne 
Room 

COMMITTEE ON DESIGN OF UNDERGROUND 
TRANSPORTATION STRUCTURES, Don A. 
Linger, chairman, Monday, 2:00 p.m., Wardman 
Room 

COMMITTEE ON DYNAMICS AND FIELD TESTING 
OF BRIDGES, Conrad P. Heins, Jr., chairman, Mon- 
day, 9:00 a.m., Arlington Room 

Section D—Bituminous 

A2D00 *B|ITUMINOUS SECTION, Moreland Herrin, chairman, 

Wednesday, 8:00 p.m., Suite C640 


A2A03 


A2A04 


A2A05 


A2A06 


A2A07 


A2B01 


A2B02 


A2B03 


A2B04 


A2B05 


A2B06 


A2B07 


A2B08 


A2C01 


A2C02 


A2C03 


A2C04 


A2C05 
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A2D01 


A2D02 


A2D03 


A2D04 


A2D51 


COMMITTEE ON CHARACTERISTICS OF BITUMI- 
NOUS MATERIALS, J. Claine Petersen, chairman, 
Tuesday, 8:00 p.m., Alexandria Room 

COMMITTEE ON CHARACTERISTICS OF NONBI- 
TUMINOUS COMPONENTS OF BITUMINOUS 
PAVING MIXTURES, Gene R. Morris, chairman, 
Wednesday, 2:30 p.m., Alexandria Room 

COMMITTEE ON CHARACTERISTICS OF 
BITUMINOUS-AGGREGATE COMBINATIONS 
TO MEET SURFACE REQUIREMENTS, Kamran 
Majidzadeh, chairman, Tuesday, 9:00 a.m., Ethan 
Allen Room 

COMMITTEE ON CHARACTERISTICS OF BITUMI- 
NOUS PAVING MIXTURES TO MEET STRUC- 
TURAL REQUIREMENTS, Donald R. Schwartz, 
chairman, Wednesday, 9:00 a.m., Warren Room 

TASK FORCE ON LOW TEMPERATURE PROPER- 
TIES OF ASPHALT, Kenneth O. Anderson, chair- 
man, Monday, 9:00 a.m., Holmes Room 


Section E—Concrete 


A2E00 


A2E01 


A2E02 


A2E03 


A2E04 


A2E05 


A2E06 


*CONCRETE SECTION, Car! F. Crumpton, chairman, 

Thursday, 9:00 a.m., Suite D500 

COMMITTEE ON PERFORMANCE OF CONCRETE— 
PHYSICAL ASPECTS, David Stark, chairman, 
Tuesday, 8:00 p.m., Wardman Room 

COMMITTEE ON PERFORMANCE OF CONCRETE— 
CHEMICAL ASPECTS, Bernard Erlin, chairman, 
Monday, 2:00 p.m., Park Ballroom 

COMMITTEE ON MECHANICAL PROPERTIES OF 
CONCRETE, V. M. Malhotra, chairman, Wednesday, 
2:30 p.m., Wardman Room 

COMMITTEE ON CURING OF CONCRETE, Richard 
E. Hay, chairman, Wednesday, 8:00 p.m., Assembly 
Room 

COMMITTEE ON CHEMICAL ADDITIONS AND AD- 
MIXTURES FOR CONCRETE, Richard L. Berger, 
chairman, Monday, 8:00 p.m., Nathan Hale Room 

COMMITTEE ON BASIC RESEARCH PERTAINING 
TO PORTLAND CEMENT AND CONCRETE,N. R. 
Greening, chairman, Wednesday, 9:00 a.m., Ward- 
man Room 


Section F—Construction 


A2F00O 


A2F01 


A2FO2 


A2FO3 


A2F04 


A2F05 


A2F06 


A2FO7 


A2F08 


*CONSTRUCTION SECTION, David S. Gedney, chair- 

man, Thursday, 2:00 p.m., Suite D500 

COMMITTEE ON RIGID PAVEMENT CONSTRUC- 
TION, Sanford P, LaHue, chairman, Monday, 8:00 
p.m., Alexandria Room 

COMMITTEE ON FLEXIBLE PAVEMENT CON- 
STRUCTION, Val Worona, chairman, Monday, 9:00 
a.m., Senate Room 

COMMITTEE ON EARTHWORK CONSTRUCTION, 
Richard P. Turner, chairman, Monday, 8:00 p.m., 
Assembly Room 

COMMITTEE ON CONSTRUCTION OF BRIDGES 
AND STRUCTURES, Marvin H. Hilton, chairman, 
Tuesday, 9:00 a.m., Senate Room 

COMMITTEE ON CONSTRUCTION MANAGEMENT, 
Earl R. Scyoc, chairman, Monday, 2:00 p.m., 
Holmes Room 

COMMITTEE ON CONSTRUCTION EQUIPMENT, 
Robert D. Schmidt, chairman, Tuesday, 8:00 p.m., 
Senate Room 

COMMITTEE ON FABRICATION AND INSPECTION 
OF METAL STRUCTURES, Karl H. Frank, chair- 
man, Wednesday, 2:30 p.m., Senate Room 

COMMITTEE ON TUNNEL CONSTRUCTION, Ellis L. 
Armstrong, chairman, Monday, 9:00 a.m., Wardman 
Room 


Section G—General Materials 

A2G00 *GENERAL MATERIALS SECTION, R. V. LeClerc, 
chairman, Thursday, 7:00 a.m. (breakfast), Suite 
C640 

COMMITTEE ON MINERAL AGGREGATES, T. C. 
Paul Teng, chairman, Monday, 2:00 p.m., Towne 
Room 

COMMITTEE ON COATINGS, SIGNING, AND 
MARKING MATERIALS, K. K. Moore, chairman, 
Wednesday, 9:00 a.m., Alexandria Room 

COMMITTEE ON SEALANTS AND FILLERS FOR 
JOINTS AND CRACKS, Dale E. Peterson, chairman, 
Tuesday, 2:00 p.m., Towne Room 

COMMITTEE ON ADHESIVES, BONDING AGENTS, 
AND THEIR USES, Wallace T. McKeel, Jr., chair- 
man, Monday, 2:00 p.m., Marshall Room 

COMMITTEE ON CORROSION, Harold J. Fromm, 
chairman, Monday, 2:00 p.m., Park Ballroom 

Section H—Evaluations, Systems, and Procedures 

A2HOO *EVALUATIONS, SYSTEMS, AND PROCEDURES 
SECTION, Donald R. Lamb, chairman, Wednesday, 
2:30 p.m., Suite C640 

COMMITTEE ON INSTRUMENTATION PRINCIPLES 
AND APPLICATIONS, Terry M. Mitchell, chairman, 
Monday, 8:00 p.m., Holmes Room 

COMMITTEE ON QUALITY ASSURANCE AND AC- 
CEPTANCE PROCEDURES, Garland W. Steele, 
chairman, Monday, 2:00 p.m., Warren Room 

Section J—Compaction and Stabilization 

A2J00 *COMPACTION AND STABILIZATION SECTION, 
Eugene B. McDonald, chairman, Monday, 1:00 
p.m., Suite G101; and Wednesday, 11:00 a.m., 
Holmes Room 

COMMITTEE ON COMPACTION, Charles M. Higgins, 
chairman, Monday, 9:00 a.m., Ethan Allen Room 

COMMITTEE ON CHLORIDE STABILIZATION, B. 
Dan Marks, chairman, Tuesday, 2:00 p.m., Holmes 
Room 

COMMITTEE ON LIME AND LIME-FLY ASH STA- 
BILIZATION, Marshall R. Thompson, chairman, 
Monday, 8:00 p.m., Thomas Paine Room 

COMMITTEE ON SOIL-PORTLAND CEMENT STA- 
BILIZATION, J. M. Hoover, chairman, Tuesday, 
9:00 a.m., Marshall Room 

COMMITTEE ON SOIL-BITUMINOUS STABILIZA- 
TION, Jon A. Epps, chairman, Monday, 2:00 p.m., 
Thomas Paine Room 

COMMITTEE ON CHEMICAL STABILIZATION OF 
SOIL AND ROCK, Hassan A. Sultan, chairman, 
Tuesday, 8:00 p.m., Marshall Room 

Section K—Soil Mechanics 

A2KO00O *SOIL MECHANICS, Lyndon H. Moore, chairman, Mon- 
day, 11:00 a.m., Suite G100; and Wednesday, 11:00 
a.m., Woodley Room 

COMMITTEE ON EMBANKMENTS AND EARTH 
SLOPES, Raymond A. Forsyth, chairman, Tuesday, 
8:00 p.m., Towne Room 

COMMITTEE ON FOUNDATIONS OF BRIDGES AND 
OTHER STRUCTURES, Clyde N. Laughter, chair- 
man, Monday, 2:00 p.m., Alexandria Room 

COMMITTEE ON SUBSURFACE SOIL-STRUCTURE 
INTERACTIONS, Raymond J. Krizek, chairman, 
Tuesday, 9:00 a.m., Towne Room 

COMMITTEE ON MECHANICS OF EARTH MASSES 
AND LAYERED SYSTEMS, Harvey E. Wahls, 
chairman, Tuesday, 2:00 p.m., Marshall Room 

COMMITTEE ON SUBSURFACE DRAINAGE, George 
W. Ring II, chairman, Monday, 9:00 a.m., Towne 
Room 


A2G01 


A2G02 


Peg) | 


A2G04 


A2G05 


A2H01 


A2HO2 


A2J01 


A2J02 


A2J03 


A2J04 


A2J05 


A2J06 


A2K02 


A2K03 


A2K04 


A2K05 


A2K06 


A\2KO7 


COMMITTEE ON SOILS INSTRUMENTATION, A3A06 
Ernest T. Selig, chairman, Monday, 8:00 p.m., 
Ethan Allen Room 
section L—Soil and Rock Properties and Geology 
A2 LOO *SOIL AND ROCK PROPERTIES AND GEOLOGY 


A3A07 
SECTION, David L. Royster, chairman, Monday, 
Marshall Room 
A201 


COMMITTEE ON AIRPORT LANDSIDE OPERA- 
1:00 p.m., Suite G100; and Wednesday, 11:00 a.m., 


TIONS, John Christopher Orman, chairman, Mon- 
day, 8:00 p.m., Adams Room 


COMMITTEE ON PARKING AND TERMINALS, 
Raymond H. Ellis, chairman, Tuesday, 8:00 p.m., 
Franklin Room 
A3A08 COMMITTEE ON OPERATIONAL EFFECTS OF 
COMMITTEE ON EXPLORATION AND CLASSIFI- eae es Rc Anes ee 
CATION OF EARTH MATERIALS, Robert B. A3A09 COMMITTEE ON FREEWAY OPERATIONS, Robert 
wad chairman, Monday, 8:00 p.m., Warren S. Foote, chairman, Wednesday, 9:00 a.m., Assem- 
| ee vaTe bly Room South 
EO MITTEE ON SOIL AND ROCK PROPERTIES, A3A10 COMMITTEE ON HIGHWAY CAPACITY AND QUAL- 
telat e aoe chairman, Monday, 9:00 a.m., ITY OF SERVICE, James H. Kell, chairman, Mon- 
omas Paine Room day, 2:00 p.m., i : : 
A2LO3 COMMITTEE ON PHYSICOCHEMICAL PHENOMENA Ae Nock Hie eho a geegies 
IN SOILS, Joakim G. Laguros, chairman, Tuesday, A3A11 COMMITTEE ON TRAFFIC FLOW THEORY AND 
2:00 p.m., Vinson Room CHARACTERISTICS, Kenneth W. Crowley, chair- 
A2LO4 COMMITTEE ON FROST ACTION, Wilbur M. Haas, man, Wednesday, 9:00 a.m., Adams Room 
chairman, Tuesday, 9:00 a.m., Vinson Room A3A12 COMMITTEE ON METHODOLOGY FOR EVALUAT- 
A2LO5 COMMITTEE ON ENGINEERING GEOLOGY, ING HIGHWAY IMPROVEMENTS, John P. Eicher, 
Robert L. Schuster, chairman, Monday, 2:00 p.m., chairman, Monday, 9:00 a.m., Franklin Room 
Ethan Allen Room A3A12(1) 
A2LO6 COMMITTEE ON ENVIRONMENTAL FACTORS 
EXCEPT FROST, Barry J. Dempsey, chairman, 
Tuesday, 8:00 p.m., Ethan Allen Room 
Section M—Railway Systems 
A2MOO 


SUBCOMMITTEE ON TRAFFIC CONFLICTS, William 
*RAILWAY SYSTEMS SECTION, Thomas B.. Hutche- 


T. Baker, chairman, Monday, 2:00 p.m., Assembly 
Room South 
A3A13 
son, chairman, Tuesday, 11:45 a.m. (lunch, see 
chairman) 
A2MO1 


COMMITTEE ON FREIGHT TRANSPORT SERVICE 
A2MO02 


QUALITY, Paul O. Roberts, chairman, Tuesday, 
2:00 p.m., Suite E420 
Section B—Users and Vehicles 
A3B01 
COMMITTEE ON TRACK STRUCTURE SYSTEM 
DESIGN, Milton E. Harr, chairman, Tuesday, 9:00 
a.m., Taft Room A3B02 
COMMITTEE ON ELECTRIFICATION SYSTEMS, 
Liviu L. Alston, chairman, Monday, 8:00 p.m., 
Marshall Room 
Group 3—Operation and Maintenance of Transportation Facilities 
A3000 


COMMITTEE ON TRANSIT SERVICE CHARACT ER- 
*GROUP 3 COUNCIL, Adolf D. May, chairman, Sunday, 


ISTICS, James E. Reading, chairman, Thursday, 
2:00 p.m., Franklin Room 


COMMITTEE ON VEHICLE USER CHARACTERIS- 


TICS, Thomas H. Rockwell, chairman, Tuesday, 
8:00 p.m., Assembly Room South 
A3B03 COMMITTEE ON DRIVER EDUCATION, Richard F. 
Pain, chairman, Wednesday, 9:00 a.m., Madison 
Room 
8:00 p.m., Adams, Hamilton, Franklin, and Madi- A3B04 COMMITTEE ON PEDESTRIANS, Julie Anna Fee, 
son Rooms; and Thursday, 9:00 a.m., Towne Room chairwoman, Tuesday, 9:00 a.m., Franklin Room 
A3 AD HOC GROUP FOR THE SECOND INTERNA- A3B05 COMMITTEE ON MOTORIST SERVICES, Everett C. 
TIONAL SYMPOSIUM ON SNOW REMOVAL AND Carter, chairman, Monday, 9:00 a.m., Madison 
ICE RESEARCH, L. David Minsk, chairman, Mon- Room; and 2:00 p.m., Adams Room 
day, 2:00 p.m., Woodley Room A3B06 
A3 AD HOC GROUP ON AIRFIELD AND AIRSPACE 
CAPACITY AND DELAY, Joseph D. Blatt, chair- 
man, Tuesday, 2:00 p.m., Madison Room 
A3 AD HOC GROUP ON TRANSPORTATION SYSTEMS 


COMMITTEE ON SIMULATION AND MEASURE- 

MENT OF DRIVING, James F. O'Hanlon, chairman, 
Wednesday, 2:30 p.m., Assembly Room South 
A3B07 

SAFETY, Edmund J. Cantilli, chairman, Wednesday, 

2:30 p.m., Suite E420 
Section A—Facilities and Operations 
A3A01 


COMMITTEE ON BICYCLING AND BICYCLE FACIL- 
COMMITTEE ON COMMUNICATIONS, Lyle G. 
A3A02 


ITIES, Robert D. Theisen, chairman, Monday, 9:00 
a.m., Marshall Room 
A3B07 (1) SUBCOMMITTEE ON MOPEDS, Robert D. Theisen, 
chairman, Tuesday, 2:00 p.m., Adams Room 
A3B08 COMMITTEE ON MOTORIST INFORMATION SYS- 
Saxton, chairman, Tuesday, 9:00 a.m., Adams Room TEMS, Wallace G. Berger, chairman, Monday, 2:00 
COMMITTEE ON TRAFFIC CONTROL DEVICES, p.m., Adams Room; and 8:00 p.m., Franklin Room 
Ken F. Kobetsky, chairman, Tuesday, 2:00 p.m., A3B09 COMMITTEE ON TRAFFIC. LAW ENFORCEMENT, 
Assembly Room South Newman W. Jackson, chairman, Monday, 2:00 p.m., 
A3A03 COMMITTEE ON URBAN SYSTEM OPERATIONS, Hamilton Room 
Carlton C. Robinson, chairman, Tuesday, 9:00 a.m., A3B10 
Hamilton Room 
A3A04 COMMITTEE ON VISIBILITY, Nathaniel H. Pulling, 
chairman, Tuesday, 8:00 p.m., Madison Room 
A3A05 COMMITTEE ON RAILROAD-HIGHWAY GRADE 


COMMITTEE ON OPERATOR REGULATION, Ray- 


mond C. Peck, chairman, Tuesday, 2:00 p.m., 
Franklin Room 


A3B11 
CROSSINGS, Otto F. Sonefeld, chairman, Monday, 
8:00 p.m., Assembly Room South 


COMMITTEE ON TRAFFIC RECORDS, John L. 
Schlaefli, chairman, Monday, 9:00 a.m., Hamilton 
Room 
A3B12 


COMMITTEE ON TRANSPORTATION VEHICLE RE- 


SEARCH, Ralph A. Rockow, chairman, Tuesday, 
9:00 a.m., Suite E420 
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Section C—Maintenance 


COMMITTEE ON MAINTENANCE AND OPERA- 


TIONS MANAGEMENT, Louis G. O’Brien, chair- 
man, Wednesday, 8:00 p.m., Assembly Room South 


COMMITTEE ON MAINTENANCE AND OPERA- 


TIONS SYSTEMS, John S, Jorgensen, chairman, 


COMMITTEE ON MAINTENANCE AND OPERA- 


TIONS PERSONNEL, C. O. Leigh, chairman, Mon- 


COMMITTEE ON TRAFFIC SAFETY IN MAINTE- 


NANCE AND CONSTRUCTION OPERATIONS, 
Kenneth A. Brewer, chairman, Monday, 9:00 a.m., 


COMMITTEE ON PAVEMENT MAINTENANCE, 


Travis W. Smith, chairman, Tuesday, 8:00 p.m., 


COMMITTEE ON STRUCTURES MAINTENANCE, 


Roland H. Berger, chairman, Wednesday, 9:00 a.m., 


COMMITTEE ON ROADSIDE MAINTENANCE, 


Charles T. Edson, chairman, Wednesday, 2:30 p.m., 


COMMITTEE ON MAINTENANCE EQUIPMENT, 


James E. Bell, chairman, Monday, 8:00 p.m., Suite 


COMMITTEE ON WINTER MAINTENANCE, Edward 


J. Kehl, chairman, Monday, 8:00 p.m., Madison 


COMMITTEE ON TRANSPORTATION OF HAZARD- 


OUS MATERIALS, Anthony L. Schmieg, chairman, 
Wednesday, 9:00 a.m., Hamilton Room 


COMMITTEE ON RIDE QUALITY AND PASSENGER 


ACCEPTANCE, E. Donald Sussman, chairman, 


A3C01 
A3C02 
Tuesday, 2:00 p.m., Hamilton Room 
A3C03 
day, 2:00 p.m., Franklin Room 
A3C04 
Assembly Room South 
A3C05 
Dover Room 
A3C06 
Franklin Room 
A3C07 
Franklin Room 
A3C08 
E420 
A3C09 
Room 
A3C10 
A3C11 
Monday, 2:00 p.m., Suite E420 
A3C51 


TASK FORCE ON RAILWAY MAINTENANCE, 


Robert M. Brown, chairman, Wednesday, 9:00 a.m., 


Suite E420 


DIVISION A—SPECIAL TECHNICAL ACTIVITIES 


BOOOO 


*DIVISION B COUNCIL, Harmer E. Davis, chairman, 


Tuesday, 9:00 a.m., Holmes Room 

BO *COMMITTEE ON TRANSPORTATION TECHNOLOGY 
SUPPORT FOR DEVELOPING COUNTRIES, Clark 
H. Oglesby, chairman pro tem, Thursday, 2:00 p.m., 


Holmes Room 


BOOO2 *COMMITTEE ON AIR TRANSPORTATION RE- 
SEARCH INFORMATION SERVICE, John W. 
Drake, chairman, Wednesday, 2:30 p.m., Holmes 
Room 
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